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Abstract

Introduction: Traumatic hip fracture remains a major cause of disability, decline, and mortality
for adults over 65. Gaps remain in the consistency of care and services hip fracture patients
receive during hospitalization and post-discharge, leading to adverse outcomes, including MI,
surgical site infection, poorly managed pain, and increased mortality. To help address these
inconsistencies, the AAOS released updated clinical practice guidelines for management of hip
fracture care in the elderly in 2014. These guidelines examine the entire hospitalization process
for this population and set forth evidence-based standards to assist with improving outcomes for
hip fracture patients.
Objectives: Five of the highest-strength AAOS guidelines were deemed as priority by the parent
company of the hospital of interest, because of a desire to move toward system-wide
standardization in caring for hip fracture patients. Standardization of hip fracture care across all
organizations could help to reduce adverse events, improve patient satisfaction, reduce costs, and
decrease length of hospital stay for this population. To prepare for standardization, a local
hospital organization where this doctoral project took place was interested in evaluating care
currently provided to their hip fracture population. The purpose of this project was to create a
quality improvement toolkit to assist the organization in evaluating their current hip fracture
care, allowing them to identify and address any current gaps in care this population may
experience. On completion, the toolkit was presented to the organization and could be used as a
future guide to improve care provided to their hip fracture patients.
Implications: Literature supports evidence-based standards of care all older adult hip fracture
patients should receive throughout hospitalization. To provide patients with the best care
possible, organizations must routinely examine their care of these patients against best practice
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and adjust and improve as needed. Doing so may help improve outcomes for this population.
Keywords: hip fractures, evidence-based practice, quality improvement, toolkit, older adult
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Creating a Quality Improvement Toolkit to Identify & Address Gaps
in the Care of Older Adults with Hip Fracture
In the United States (U.S.), traumatic hip fracture remains a major cause of disability,
decline, and mortality for patients over 65. Roughly 300,000 older adult patients are hospitalized
each year for hip fracture care (American Academy of Orthopaedic Surgeons [AAOS], 2014;
Centers for Disease Control and Prevention [CDC], 2016), and, unfortunately, this number is not
expected to decline in the future as the American population continues to age. According to the
Institute on Aging (IOA, 2018), by 2030 all members of the Baby Boomer generation (birth
dates 1946-1964) will have reached age 65 and will account for nearly 20% of the U.S.
population. The population of elders 85 and older is expected to reach nearly 19 million by the
year 2050 (IOA, 2018). These statistics should not only alert researchers and health care
providers to the need for increased knowledge of the unique health care needs of this population,
but also to the need for more evidence-based, standardized guidelines for how to best manage
their care in-hospital and in the community, especially when it comes to treating hip fractures to
which the older adult population is particularly susceptible.
Multiple causes of hip fracture in the older adult population exist, but falls remain the
major precursor to injury. In fact, the CDC (2016) reports that nearly 95% of traumatic hip
fractures in persons over 65 result from falling from standing height. Risk factors for falls range
from chronic illness (i.e. osteoporosis, diabetes mellitus, cardiovascular disease, arthritis),
polypharmacy, functional decline in ambulation, age-related vision and hearing changes,
increased age, cognitive changes, and urinary incontinence (Al-Aama, 2011; AAOS, 2014; CDC,
2016). As individuals pass the age of 65, these and other risk factors tend to compound. The
occurrence of a single fall in the older adult correlates significantly with future falls, thus
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increasing the likelihood of serious injury (CDC, 2017).
In evaluating how to best care for older adult hip fracture patients and improve their
health care outcomes, providers must look to current research and best evidence. The evidence
has identified numerous gaps in the consistency of care and services hip fracture patients receive
during hospitalization and post-discharge. These gaps can lead to adverse outcomes for hip
fracture patients, from myocardial infarction [MI], surgical site infection, poorly managed pain,
and increased mortality (Al-Aama 2011; AAOS, 2014; Folbert et al., 2017). In fact, an estimated
one-in-three hip fracture patients dies within the first year after injury and hospitalization
(Folbert et al., 2017) – a devastating statistic for this population.
To help address inconsistencies and opportunities for improvement, the AAOS released
their latest clinical practice guidelines for the management of hip fracture care in the elderly in
2014. These guidelines examine the entire hospitalization process for this population and set
forth evidence-based standards on 25 different clinical measures with the goal of improving
outcomes for hip fracture patients. Each clinical measure is ranked based on research strength,
and, for the purpose of this Doctor of Nursing Practice (DNP) project, five of the higheststrength measures related to care of the older adult hip fracture patient were examined further
based on the evidence and the needs of the parent heath system. These measures included blood
transfusion threshold no higher than 8g/dL in asymptomatic patients, preoperative regional
anesthesia, postoperative multimodal analgesia, intensive physical therapy post-discharge, and
use of an interdisciplinary care program.
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Problem Statement

Caring for hospitalized hip fracture patients is a complex process which requires the
interdisciplinary collaboration of clinicians throughout the organization. Current national
statistics continue to reflect poor outcomes for hip fracture patients, even up to a year posthospitalization (Folbert et al., 2017; Schnell, Friedman, Mendelsen, Bingham, & Kates, 2010).
The significance of these poor outcomes affects overall morbidity and mortality for recovering
hip fracture patients, whether it be related to development of adverse effects during
hospitalization, chronic pain issues, mobility impairments, or a need for higher level of
assistance outside of the hospital. Hip fracture can also take a toll on the well-being of an older
adult as mobility impairments can lead to decreased social engagement, depression, and
sometimes anxiety about having another fall and injury. Hospitals play an essential role in the
care of hip fracture patients and must ensure they are providing high-quality, standardized care
for this population. Therefore, evidence-based quality improvement initiatives must be
implemented within hospitals to help reduce poor outcomes for the hip fracture population.
The organization of interest for this DNP project has a working hip fracture pathway
currently being used to guide the care of hip fracture patients as they are admitted (Appendix A).
This pathway was developed by the orthopedic clinical nurse specialist (CNS) along with input
from an interdisciplinary group of key stakeholders involved in the care of hip fracture patients.
The goal of the pathway is to guide and streamline the care hip fracture patients receive from
admission through discharge based on current evidence-based guidelines. Recently, the
organization’s parent company spoke of a goal to standardize hip fracture care across all of its
hospitals. System-wide standardization of hip fracture care across all organizations could help to
reduce adverse events, improve patient satisfaction, reduce costs, and decrease length of hospital
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stay for this population. And to prepare for system-wide standardization, an updated review of
current hip fracture care could be conducted to prepare for this change.
Therefore, the goal of this DNP project was to describe a proposed quality improvement
toolkit to be used by the organization to evaluate their current hip fracture pathway and identify
and address any current gaps in care hip fracture patients may experience. This development of
this quality improvement toolkit was intended to help the organization strengthen the care being
provided to hip fracture patients and prepare for future health system-wide standardization.
Assessment of the Organization
The setting for this DNP project was a non-profit, urban hospital located in West
Michigan with strong, faith-based values. This hospital is capable of handling many diverse
patient populations and acuity levels and serves a large portion of the surrounding area with its
multiple outpatient offices and specialty clinics. Support of this organization is provided by a
larger, overarching parent hospital system spanning multiple states throughout the country. The
chosen organization is known for its expertise in specialty programs such as neurology, cancer
treatment, renal transplantation, and total joint replacement. In addition to these areas of
expertise, the organization values an environment of continuous quality improvement and
education, and is committed to upholding its values and its mission to improve population health
in the communities it serves.
Framework for Assessment
One of the first steps in identifying and developing a quality improvement project is to
evaluate the current state of an organization of interest through an organizational assessment
(Moran, Burson, & Conrad, 2020). An organizational assessment is “a systematic process that is
used to gain information about the organization’s performance and factors that impact
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performance” (Moran et al., 2020, p. 128). Many frameworks exist to help evaluate an
organization, and for this project the McKinsey 7s Model was chosen (Appendix B). This model
was chosen because of its unique ability to highlight how change affects all aspects of an
organization. The McKinsey 7s Model focuses on 7 key elements of an organization and is
structured such that, if a change occurs in one area (one of the 7 elements), then change must
occur in all other areas to promote effective and sustainable outcomes (Jurevicius, 2013). This is
important in larger organizations comprised of smaller interconnected and interdependent units.
Changes can occur on the macro level (organization-wide) or the micro level (unit-wide) – both
ultimately impacting each other.
Major concepts in the McKinsey 7s model are divided into “hard” and “soft” elements.
Hard elements include strategy, structure, and system. These elements are typically easier to
identify and manage in an organization (Jurevicius, 2013). Soft elements comprise the
foundation of an organization and are more difficult to manage. They include style, staff, skills,
and shared values. The soft elements are key in instituting and sustaining a change (Jurevicius,
2013).
Once the hard and soft elements are identified in the organization, the 7s model can be
used as a tool to guide the assessment (Appendix C). The evaluator must identify areas not
effectively aligned, determine the optimal organizational design, decide where/what changes
should be made, make the necessary changes, and continuously review the 7 elements
(Jurevicius, 2013). The last step of this tool highlights the importance of monitoring the change
over time and its effects on the organization as a whole (Jurevicius, 2013).
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Hard elements. Hard elements within an organization revolve around strategy, structure,
and system (Jurevicius, 2013). Strategy relates to the organization’s plan for sustainability and
growth within a community on a macro and micro level. Within the organization of interest,
strategy on a macro level relates to the mission, vision, and values it has set forth as well as the
commitment to continuous education and evidence-based practice change. On a micro level,
strategy within this organization is displayed in the interdisciplinary hip fracture pathway team
created to improve outcomes for the hip fracture population.
Structure relates to the ways in which an organization is set up and those who function
within it (Jurevicius, 2013). On a macro level, the structure of this organization is created
through a complex, interconnected, multi-unit building with formal and informal communication
channels running from the senior leadership and board of directors all the way down to clinical
and operational staff. This type of structure allows many different activities to occur
independently and simultaneously within the organization to meet the needs of patients and staff.
On a micro level, structure can be seen within each different unit of the hospital. Regarding the
hip fracture population, structure within this organization relates to the hip fracture pathway team
and the stakeholders involved in the care of these patients.
Systems create processes and procedures to help decision-making within an organization
(Jurevicius, 2013). On a macro level, these include the policies and procedures that govern the
entire organization. On a micro level, the interdisciplinary hip fracture pathway team has created
a system to shape and modify policy and procedure related to the care of the hip fracture
population. And while macro level systems often influence macro level system functioning,
opportunities often exist for micro level changes to influence the entire system. The dedication of
the hip fracture pathway team to improving outcomes for hip fracture patients may ultimately
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shape the functioning of the entire organizational system.
Soft Elements. Soft elements capture the overall foundation of an organization
(Jurevicius, 2013). Shared values align with the culture and strategy of an organization and
revolve around the mission, vision, and core values it sets forth. On a macro level, this relates to
the overarching mission, vision, and values of the organization of interest for this project. On a
micro level, shared values refer to the goals and vision set by the interdisciplinary hip fracture
pathway team as they work to improve care for hip fracture patients within the organization. The
goals and vision of the hip fracture pathway team are influenced by the overarching
organizational mission, vision, and values.
The soft element of skills refers to the competencies, performance, and abilities of an
organization and its members (Jurevicius, 2013). On a macro level, the organization of interest
maintains numerous national certifications and accreditations and actively seeks out
opportunities to collaborate with other organizations to increase the variety and level of skills
available to the community. Further, the orthopedic group maintains board certification for all of
its surgeons, the nursing staff on the orthopedic unit has specialty training in caring for those
with orthopedic injury, and the employment of CNSs and clinical nurse leaders (CNLs) to cover
all nursing units helps to ensure adequate training and education of clinical nursing staff.
Another significant soft element is the management style of the organization (Jurevicius,
2013). On a macro level, the management style of the organization promotes a culture of
inclusivity and communication. There are different layers of management within the
organization, from senior leadership to unit-based leadership. On a micro level, the management
style of the interdisciplinary hip fracture pathway team is a collaborative one in which all key
stakeholders involved in the care of hip fracture patients have an opportunity to share
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information, communicate concerns, and develop evidence-based improvements to improve
patient outcomes. Without this type of collaborative management, initiating change in the care of
hip fracture patients could be difficult to implement and sustain over time.
The final soft element in this assessment, staff, refers to the type, amount, and motivation
of employees within an organization (Jurevicius, 2013). On a macro level, there is organizationwide support of nursing staff with competitive pay, MAGNET® designation, and use of safe
staffing grids. The organization also supports opportunities to increase partnerships with other
organizations and create job growth. On a micro level, unit-leadership strives to keep adequate
staffing numbers on all nursing units through unit cross-training and float staff. Many nursing
staff have specialty certifications and extra training to allow them the flexibility to work on
numerous units within the organization.
Stakeholders
Care of the hip fracture patient requires collaboration and input from multiple disciplines
within the organization. Staff from these various disciplines bring unique perspectives to their
work with the population and can provide valuable information and insight (Moran et al., 2020).
Therefore, key stakeholders included in this organizational assessment reflected the various
disciplines involved in the care of this complex patient population: orthopedic surgeons and
orthopedic residents, emergency department (ED) providers, anesthesiologists, internal and
family medicine physicians and residents, physician assistants (PAs), nurse practitioners (NPs),
registered nurses (RNs), unit leadership (ED, orthopedic medical-surgical unit [OU], postanesthesia care unit [PACU], operating room [OR]), OU case managers, CNSs and CNLs from
each of these units, physical therapy (PT), and, of course, hip fracture patients and their families.
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SWOT
A key part of the organizational assessment is the strengths, weaknesses, opportunities,
and threats (SWOT) analysis (Appendix D). This analysis helps to identify external and internal
factors that may create opportunity or cause difficulty for an organization preparing for change
(Moran et al., 2020).
Strengths. Major internal strengths of the organization of interest include a clearly
defined mission, vision, and values as well as a strong culture of education, research, and
continuous quality improvement efforts. Also, the organization maintains numerous specialty
care certifications, has designated clinical educators for all of its nursing units, and maintains an
interdisciplinary hip fracture team to evaluate and improve hip fracture care.
Weaknesses. Internal weaknesses were revealed by major changes that have occurred
within the organization over the past year. Examples include difficulty developing a contract
with the anesthesiology group providing services within the organization and preparation for a
change-over to a new electronic health record (EHR) charting system. These changes halted
educational efforts to train ED clinicians and CRNAs to administer regional anesthesia to hip
fracture patients.
Opportunities. External opportunities to address internal weaknesses for the
organization of interest include a finalized merger with another orthopedic surgery group in the
West Michigan area, a move toward finalized contracts with an anesthesiology group providing
services within the organization, and implementation of the new EHR. These opportunities will
help to decrease the internal weaknesses that have halted organizational progress regarding hip
fracture patient care.
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Threats. Threats to the organization include competing organizations in the West
Michigan area who already have standardized hip fracture pathways in place, Centers for
Medicaid and Medicare (CMS) reimbursement measures, and the implementation of the new
EHR charting system throughout the organization. It should be noted that implementation of the
new EHR charting system is included in three areas of this SWOT table, as it represents a major
shift within the organization that touches all aspects of functioning. Prior to and directly after
implementation of the EHR, this may weaken the organization by diverting staff energy and time
to its implementation. However, the EHR will become a great opportunity for the organization
once it is fully implemented and functional.
Clinical Practice Question
After identification and exploration of the clinical phenomenon and assessment of the
organization of interest, a DNP project was created to address the clinical practice question:
Through literature and current process analysis, can a comprehensive quality improvement
toolkit be developed to improve hip fracture care within this organization? In order to answer
this question, a literature review was done and is discussed in the next section.
Review of the Literature
The purpose of this literature review was to examine the current state of knowledge on
five aspects of care related to hip fracture patients and to determine the strength of current
recommendations. These five aspects of care were chosen by the health system as top priority to
address first in the process of improvement and standardization of hip fracture care throughout
all of its affiliated organizations. And in order to do this, this review attempted to answer the
following questions:
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How does the use of liberal or restrictive blood transfusion guidelines impact physical
and functional outcomes (i.e. mortality, postoperative complications, and hospital length
of stay) for the hip fracture patient during and after hospitalization?

•

Does the use of regional anesthesia (i.e. PNBs) reduce preoperative pain scores and the
number of opioids used preoperatively in the hip fracture patient? Is the use of PNBs in
the hip fracture patient a safe method of pain management?

•

Does the use of a multimodal pain management regimen (i.e. opioid and non-opioid
methods) improve postoperative pain scores in the hip fracture patient? Is a multimodal
approach to pain management a safe method of delivering care to postoperative hip
fracture patients?

•

Does an intensive PT program in the postoperative period positively impact balance,
strength, and mobility for hip fracture patients, thus improving their overall functional
outcomes? Is there a standardized approach to delivering intensive PT for postoperative
hip fracture patients?

•

Will the utilization of an interdisciplinary hip fracture care team help to reduce adverse
outcomes and mortality rates during and after hospitalization for geriatric hip fracture
patients? Is there a standardized approach to providing interdisciplinary care for these
patients during and after hospitalization?

Method
The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
method was used to guide the literature review (Moher, Liberati, Tetzlaff, Altman, & PRISMA
group, 2009). Searches for each topic were conducted using CINAHL Complete, PubMed,
Cochrane Library, and Google Scholar databases. Use of subject headings and the MESH
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database helped to define search keywords. Articles selected for incorporation into this literature
review were not limited by research design but were limited to the English language from 20092019. A graduate nursing librarian was also consulted to strengthen the searches. Keywords for
each topic were used while searching the databases and are listed below:
•

Blood Transfusion Threshold No Higher Than 8 g/dL: blood transfusion, hip fracture

•

Preoperative Regional Anesthesia (PNBs): hip fracture, pain management, regional
anesthesia OR conduction anesthesia

•

Postoperative Multimodal Anesthesia: postoperative, pain, pain management, hip
fracture, multimodal

•

Intensive Physical Therapy Post-Discharge: hip fracture, rehabilitation, physical therapy

•

Interdisciplinary Care Program: hip fracture, interdisciplinary care, multidisciplinary
care

Inclusion and Exclusion Criteria
The literature review encompassed five different topics related to the care of hip fracture
patients. Therefore, inclusion and exclusion criteria reflected each topic individually. And
because of the broad nature of the literature review, articles that most closely met inclusion
standards were selected. For all categories, a 10-year timeframe needed be met for article
inclusion (2009-2019).
For the blood transfusion category, articles were included for consideration if they
discussed liberal versus restrictive blood transfusion protocols as an intervention and discussed
surgical patients within the hospital setting (preference was given to articles discussing hip
fracture patients specifically). For the preoperative regional anesthesia category, articles were
included for consideration if they discussed preoperative methods of pain management for hip
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fracture patients (preference was given to articles discussing PNBs specifically) and compared
regional anesthesia interventions to standard preoperative care for hip fracture patients. For the
postoperative multimodal analgesia category, articles were included for consideration if they
discussed a variety of pain management techniques (preference was given if a discussion of
IV/PO NSAIDs and acetaminophen was presented) compared to standard pain management with
only IV/PO opioids; looked at pain management in the postoperative setting; and discussed
surgical patients (priority given for articles including hip fracture patients). For the intensive PT
post-hospitalization category, articles were included for consideration if they discussed an
extended PT program versus standard care for hip fracture patients after discharge from the acute
care setting. And for the interdisciplinary care team category, articles were included for
consideration if they featured discussion of a collaborative/multidisciplinary/interdisciplinary
intervention for hip fracture patients compared to standard care (priority given for articles talking
about in-hospital and post-discharge care teams).
Search Outcomes
This comprehensive literature search yielded 1,197 total results from the five different
category searches and screening of article references. Each article abstract was screened for
inclusion and exclusion criteria according to PRISMA criteria (Moher et al., 2009), and duplicate
results were removed. Articles were removed after closer examination if they were not pertinent
to the content of this literature review (Appendix E).
Summary of Results
For the blood transfusion threshold category, 106 results were found in CINAHL, 146
results were found in PubMed, and one result was found in the Cochrane Library. Articles were
reviewed and eliminated if they did not specifically discuss blood transfusion in trauma, surgical,
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or hip fracture patients in the perioperative setting and did not compare liberal versus restrictive
blood transfusion thresholds. Articles with a focus on anticoagulation (i.e. tranexamic acid,
antiplatelets) instead of blood transfusion were also rejected. Some articles were also not relevant
to the chosen topic despite use of keyword searches and subject heading use within the databases
and were excluded. Preference for high-strength qualitative research methods and design was
given to address this topic, and after careful evaluation, the final total for analysis was four
articles.
For the preoperative regional anesthesia category, seven results were found in CINAHL,
43 results were found in PubMed, and one result was found in the Cochrane Library. Elimination
of duplicates between databases and exclusion of articles focusing on a discussion of regional
anesthesia interventions outside of the preoperative setting helped to focus the final inclusion of
articles for review. Some articles were not relevant to the chosen topic despite use of keyword
searches and subject heading use within the databases and were therefore rejected. A total of five
articles were used in the final analysis of preoperative regional anesthesia use for hip fracture
patients.
For postoperative multimodal analgesia, 368 articles were found in CINAHL and 82
articles were found in PubMed. Many articles were excluded due to lack of relevance to the
chosen topic or a lack of discussion on multimodal postoperative pain management techniques in
hip fracture, trauma, or surgical patients in the acute care setting despite use of keyword searches
and subject heading use within the databases. Many articles also did not focus on the use of
IV/PO acetaminophen or NSAIDs, which was a specific focus of this topic, and were therefore
excluded. A total of two articles were included for the final analysis.
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For intensive PT post-discharge, 18 articles were found in CINAHL and 165 articles were
found in PubMed. Many articles between the two databases were duplicates, helping to reduce
the total number reviewed, and many articles were excluded due to a lack of relevance to the
chosen topic. Another major reason for excluding articles was the lack of discussion on PT
programs for hip fracture patients extending beyond hospitalization and standard care.
Ultimately, a total of five articles from this category were included in the final analysis.
And for the interdisciplinary care category, 134 articles were found in CINAHL, 124
articles were found in PubMed, and one article was found in the Cochrane Library. Because of
the wide variation in description and utilization of interdisciplinary care teams for hip fracture
patients, many articles were excluded if they were of a qualitative design, did not clearly define
the purpose of the interdisciplinary team, or did not specifically relate to hip fracture patients.
There also were multiple duplicate articles found between CINAHL and PubMed, which helped
to further reduce the total number of articles presented for inclusion or exclusion. A total of four
articles were included in the final analysis of this category. Overall, this literature review
included 20 articles for final analysis, which are summarized in Appendix F.
Evidence to be used for Project
Blood transfusion threshold no higher than 8 g/dL Hb in asymptomatic patients.
Selected articles from this category included one systematic review and three
retrospective cohort studies. All studies/reviews looked at liberal versus restrictive blood
transfusion guidelines for hip fracture patients undergoing surgical fixation. Three
studies/reviews looked at hip fracture patients specifically (Brunskill et al., 2015; Shokoohi et
al., 2012; Smeets et al., 2018) while one study looked at all orthopedic patients undergoing
surgical intervention, with hip fracture patients comprising 8.2% and 8.1% of the total participant
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numbers pre-intervention and post-intervention (Gupta et al., 2018). While the threshold levels
varied among included studies/reviews, a Hb range of <7g/dL to <9.7g/dL was seen among the
restrictive groups and a Hb range of <10g/dL to <11.5g/dL was seen among the liberal groups.
Each study/review chose its restrictive and liberal Hb levels based on their own standardized
guidelines.
Mortality. All four studies/reviews included primary outcome data on mortality rates
ranging from 30 days to 365 days post-hospitalization. Regarding mortality in the systematic
review, there were no significant differences in mortality at 30 days between studies in the liberal
and restrictive groups (event rate 68/1,337 versus 75/1,346) (Brunskill et al., 2015). Only one
study within the systematic review looked at mortality rates at 365 days post-hospitalization
(n=200) and found no significant difference in mortality between liberal and restrictive
transfusion groups (event rate 27/100 versus 26/100) (Brunskill et al., 2015). In two of the
retrospective studies, no significant change was seen in mortality rates between transfused and
non-transfused patients (Gupta et al., 2015; Shokoohi et al., 2012). One additional retrospective
study found significantly higher rates of post-hospitalization mortality at 30 days, 1 year, and 2
years in those patients receiving blood transfusion (Smeets et al., 2018). However, this study was
not an RCT and no control was used to help determine cause and effect.
Postoperative complications. All four studies/reviews looked at postoperative
complications and transfusion status in orthopedic patients. Common complications for these
patients include surgical site infection, pneumonia, vascular issues (i.e. pulmonary embolus [PE],
deep vein thrombosis [DVT], cerebral vascular accident [CVA]), and myocardial infarction (MI).
Data analysis of the randomized controlled trials (RTCs) included in the systematic review
showed little or no difference in development of most postoperative complications for liberal
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versus restrictive transfusion groups (Brunskill et al., 2015). There was, however, a small
increase in incidence of pneumonia seen in the liberal transfusion group (event rate 69/1,207
versus 51/1,209) (Brunskill et al., 2015). Results of the three retrospective studies showed
overall increases in occurrence of postoperative complications in those patients who received
blood transfusion (Gupta et al., 2018; Shokoohi et al., 2012; Smeets et al., 2018). One of these
studies showed specific increases in the rate of surgical site infections, with transfused patients
twice as likely to develop an infection compared to non-transfused patients (Shokoohi et al.,
2012). And while none of the included studies/reviews specifically looked at transfusion status,
Hb level, and participation in post-hospitalization rehabilitation programs specifically, no
significant differences were seen between liberal and restrictive groups related to functional
ability and mobility (Brunskill et al., 2015; Gupta et al., 2018; Shokoohi et al., 2012; Smeets et
al., 2018).
Hospital length of stay. Three of the four studies/reviews included data on length of
hospital stay for hip orthopedic surgical patients. In the systematic review, all included RTCs
reported no significant differences in hospital length of stay for hip fracture patients in either
transfusion group. However, data amongst the RTCs in the review was not pooled due to
variation in hospital protocol regarding hip fracture patient care (Brunskill et al., 2015). Two
retrospective studies reporting hospital length of stay discussed reductions in the amount of days
spent in the hospital (Gupta et al., 2015; Shokoohi et al., 2012). One of these studies showed a
decrease of one full hospital day in those patients who did not receive transfusion (Gupta et al.,
2015).
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Preoperative regional anesthesia (PNBs). Selected articles in the PNB category
included three systematic reviews (N=106 RTCs), one narrative review (N=8 prospective RTCs),
and one prospective, double-blinded RTC (n=127). All participants had acute non-pathologic hip
fracture and underwent surgical fixation of the injury. Age range varied between studies/reviews,
with the youngest age cutoff being 16+ (Guay, Parker, Griffiths, & Kopp, 2017) and the oldest
age cutoff being 64+ (Scurrah, Shiner, Stevens, & Faux, 2018). All studies/reviews looked at
preoperative regional anesthesia use in hip fracture patients and its effects on preoperative pain
scores and opioid use. Three major variations of PNB were discussed: femoral nerve block
(FNB), fascia iliac nerve block (FINB), and 3-in-1 nerve blocks.
Pain scores. Among the included studies/reviews, pain scores before and after PNB
administration were analyzed and compared to control groups receiving standard preoperative
pain management (i.e. IV/PO opioids, NSAIDS, acetaminophen). Documentation of pain scores,
the primary outcome, was completed utilizing the Visual Analog Scale (VAS), Verbal Rating
Scale (VRS), or Numeric Rating Scale (NRS). All studies/reviews reported pain scores in the
preoperative setting and showed a modest-to-significant level of improvement in preoperative
pain with use of PNB, either in conjunction with or instead of standard pain management
strategies (Abou-Setta et al., 2011; Guay et al., 2017; Scurrah et al., 2018; Steenberg & Moller,
2018; Wennberg et al., 2019). Two studies/reviews showed maximum benefit from PNB at 30
minutes post-block when assessing the patient’s pain with movement (Guay et al., 2017;
Steenberg & Moller, 2018). A decrease in the number of opioids used preoperatively was seen in
four of the included studies/reviews. The RTCs analyzed in Scurrah et al. (2018) and Steenberg
& Moller (2018) demonstrated significant decline in opioid use for patients receiving PNB in the
preoperative setting.
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Safety. Four of the studies/reviews reported on safety of PNB use. No significant adverse
effects were seen with PNB administration related to sedation, drowsiness, nausea/vomiting, or
confusion amongst the studies/reviews (Abou-Setta et al., 2011; Scurrah et al., 2018; Wennberg
et al., 2019). Hematoma formation and pain at the injection site were noted as the most frequent
adverse reactions to PNB administration, with a 1.7% incidence of hematoma formation noted by
Steenberg & Moller (2018). Mortality was not significantly associated with administration of
PNB in any of the four studies/reviews (About-Setta et al., 2011; Scurrah et al., 2018; Steenberg
& Moller, 2018; Wennberg et al., 2019).
Postoperative multimodal analgesia. Selected articles in this category include two
systematic reviews on multimodal pain management for orthopedic, trauma, and surgical
patients. One review included four RTCs and two retrospective studies (n=1,139) (Kwan &
Sullivan, 2017) and the second review included 91 total articles but did not specify the design of
articles (Sullivan et al., 2016). One review assessed pain control measures in various types of
surgical procedure, from orthopedic to major abdominal (Kwan & Sullivan, 2017), and specific
data was not included on participant demographics for the other review (Sullivan et al., 2016). Of
particular interest in this literature review is the use of IV/PO NSAIDs and acetaminophen, as
both classes of medication have shown comparable reductions in pain against opioids such as
morphine, meperidine (Demerol®), and hydromorphone (Dilaudid®) with fewer adverse
outcomes (Kwan & Sullivan, 2017; Sullivan et al., 2016).
Pain scores. Results from both reviews showed the effect on pain scores of IV/PO
NSAIDs and acetaminophen to be comparable to that of opioids. When used along with opioids,
the cumulative effects of this multimodal pain management regimen were significantly increased
for longer periods of time (Kwan & Sullivan, 2017; Sullivan et al., 2016). In Kwan & Sullivan’s
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(2017) systematic review, all three RTCs using IV NSAID on a scheduled dose along with
opioids as needed (PRN) showed a decrease in pain with movement and at rest, with the most
significant results being with higher dosing of IV NSAID (ibuprofen 800 mg every six hours
versus 400 mg every six hours). Use of IV acetaminophen in three RTCs also showed results
indicating significant pain score reduction when scheduled along with PRN opioids (Kwan &
Sullivan, 2017). The RTCs using acetaminophen also showed a significant reduction in adverse
side effects (i.e. nausea/vomiting, sedation, confusion) as well as increases in patient satisfaction
with pain control (Kwan & Sullivan, 2017).
Safety. IV/PO NSAIDs and acetaminophen have shown increased safety and efficacy as
part of the multimodal pain management regimen in the patient with acute orthopedic or surgical
injury. In their systematic review of IV NSAIDs and acetaminophen, Kwan & Sullivan (2017)
show that these non-opioid methods of pain management are safe, effective, and appropriate for
most patients. That being said, IV NSAID at high dosages may be damaging to bone healing and
the cardiovascular and renal systems, therefore it is crucial to tailor multimodal pain
management strategies to the patient’s health status (Fabi, 2016; Kwan & Sullivan, 2017;
Sullivan et al., 2016). Acetaminophen at high doses can be hepatotoxic, and must also be tailored
to the patient’s individual health status. However, IV administration of acetaminophen is not
subject to a first pass effect in the liver like the PO method, which may reduce the potential
development of adverse effects with repeated doses (Sullivan et al., 2016).
Intensive physical therapy post-discharge. Selected articles in this category included
two systematic reviews with meta-analysis, one case study, and two RTCs. Participant
demographics in all studies/reviews were similar between studies, with older adults as the target
population. Some variation existed in requirements for pre-fracture functional status between the

FINAL DEFENSE

28

studies/reviews, but all studies/reviews examined the effect of an intensive, extended PT regimen
after hospital discharge for hip fracture repair (Auais et al., 2012; Briggs et al., 2018; Kuijlaars et
al., 2019; Magaziner et al., 2019; Stasi et al., 2019). Variations in the length and type of
intervention were evident in each study/review, highlighting the lack of standardization of PT
post-discharge at this time.
Balance/strength/mobility. All of the included studies/reviews measured several aspects
of functional ability, including balance, strength, and mobility. One systematic review with metaanalysis (N=7 RTCs) and one RTC showed statistically significant improvements in balance for
intervention groups when measured after completion of the intervention (Auais et al., 2012;
Magaziner et al., 2019). Choice of measurement scales varied between studies, but included
options such as the Berg Balance Scale, Functional Reach Test, Distance Test, Global Balance
Measure for Older Patients, and the National Health and Aging Trends Test (Auais et al., 2012;
Magaziner et al., 2019).
Muscle strength was discussed in four of the five included studies/reviews. Measurement
of knee strength was observed in three of the four studies/reviews (Auais et al., 2012; Briggs et
al., 2018; Kuijlaars et al., 2019) while hip adductor strength was measured in one study (Stasi et
al., 2019). Hip adductor strength is not typically measured when evaluating post-hip fracture PT
interventions, but it plays a critical role in functional ability in these patients (Stasi et al., 2019).
Both knee and hip adductor strength showed statistically significant improvements after
completion of intensive PT sessions in three of the studies/reviews (Auais et al., 2012; Briggs et
al., 2018; Stasi et al., 2019) while results in one review showed conflicting evidence on
effectiveness of improvements in strength at short- and long-term follow-up intervals (Kuijlaars
et al., 2019).
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Mobility, which was defined differently between the studies/reviews, looked at walking
distance, use of assistive devices, Timed “Up & Go” (TUG) tests, and gait speed. Four of the
studies/reviews looked at aspects of mobility after intensive PT intervention (Auais et al., 2012;
Kuijlaars et al., 2019; Magaziner et al., 2019; Stasi et al., 2019). Two reviews (N=6 RTCs) did
not show statistically significant improvements in gait speed or mobility after intervention (Auais
et al., 2012; Kuijlaars et al., 2019). One RTC (n=40) was unable to show differences between
walking distance in the intervention and control groups at intervention completion (Magaziner et
al., 2019), but another RTC (n=96) did, however, show greater improvements at 3 months posthospitalization in the intervention group for TUG testing and use of assistive devices (Stasi et al.,
2019). The intervention group in that RTC also reported not needing an assistive device (i.e.
walker, cane) at higher rates than the control group during distance walking and mobility (81.3%
versus 8.3%, respectively) (Stasi et al., 2019).
Interdisciplinary care program. In this category, two systematic reviews and two RTCs
were included for discussion. All studies/reviews looked at an interdisciplinary approach to inhospital and rehabilitation care for geriatric hip fracture patients. Variation in the type and length
of intervention was seen amongst all studies/reviews, making comparison of results difficult.
One RTC (n=205) utilized a Geriatric Interdisciplinary Home Rehabilitation (GIHR)
program as an intervention against standard hospital care for hip fracture patients (Karlsson et
al., 2016). The intervention incorporated standard care plus GIHR for 10 weeks posthospitalization (i.e. PT/OT, nutritional support, medication management, home environment
modifications) (Karlsson et al., 2016). Another RTC (n=160) also looked at an interdisciplinary
intervention program for geriatric hip fracture patients, but conducted separate analyses on
cognitively impaired and non-cognitively impaired participants to compare effects from the
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intervention (Shyu et al., 2012). The intervention included a geriatric consultation service, a
rehabilitation program, and discharge planning services provided by a geriatric specialist team.
Physical functioning and home needs were major focuses of the intervention team (Shyu et al.,
2012).
One systematic review (N=5 RTCs) considered several different models of
interdisciplinary care and rehabilitation for geriatric hip fracture patients (Smith et al., 2015)
while the other systematic review (N=8 RTCs) included looked at use of the Comprehensive
Geriatric Assessment (CGA) as an intervention against standard hospital care for geriatric
orthopedic surgical patients (Eamer et al., 2018). The CGA is a comprehensive evaluation
performed by a trained member of a multidisciplinary geriatric team and assesses aspects of the
medical, physical, and psychosocial needs of geriatric patients. The goal of this intervention is to
provide high-quality and comprehensive care to geriatric patients to improve outcomes for them
during and after hospitalization.
Rehabilitation. Two RTCs and one systematic review addressed rehabilitation and
functional outcomes (Karlsson et al., 2016; Shyu et al., 2012; Smith et al., 2015). No differences
in walking ability were seen between the GIHR and control groups at three- and 12-months posthospitalization in one RTC (Karlsson et al., 2016) while the other RTC showed statistically
significant improvements in their intervention group after 12 months of rehabilitation posthospitalization (Shyu et al., 2012). With regard to an interdisciplinary rehabilitation program, the
systematic review (N=2 RTCs) showed no differences between intervention group versus
standard care at three months post-hospitalization (Smith et al., 2015).
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Adverse outcomes. All four studies/reviews included outcomes on mortality or adverse
outcomes for geriatric orthopedic patients (Eamer et al., 2018; Karlsson et al., 2016; Smith et al.,
2015; Shyu et al., 2012). Regarding mortality, one systematic review showed moderate declines
in the CGA intervention group (Eamer et al., 2018) while the other systematic review observed
no differences between intervention group and standard care at three- and 12-months posthospitalization (Smith et al., 2015). In the RTC using GIHR as an intervention, no differences
were seen in rates of mortality at one-year post-hospitalization (Karlsson et al., 2106). Similar
results were found in the other RTC regarding mortality, as no significant differences were found
among intervention and control groups – even in those with cognitive impairment (Shyu et al.,
2012).
Regarding adverse outcomes, three of the four studies/reviews included data on
complications such as PE/DVT, MI, pneumonia, infection, delirium, and falls (Eamer et al.,
2018; Smith et al., 2015; Shyu et al., 2012). Both systematic reviews (N=8 RTCs) found no
declines in the number of adverse outcomes seen amongst intervention groups (Eamer et al.,
2018; Smith et al., 2015) while one RTC showed a small decline in the number of falls for noncognitively impaired intervention participants in the two years after hospitalization (Shyu et al.,
2012). Of note, this RTC did not see declines in the number of falls for intervention participants
who had cognitive impairment.
Limitations
Several limitations were evident within this literature review. First, the expansiveness of
this review highlighted the amount of variation between many of the study interventions. The
categories on PT and interdisciplinary care seemed to have the most variable intervention groups,
making it difficult to generalize results and formulate recommendations. The studies in these
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categories used a variety of measurement tools between them, also making comparison of results
difficult. Second, many of the studies/reviews were determined to be moderate- to low-quality
evidence or were at moderate to high risk of bias based on study design/protocol. The quality of
evidence and the degree of bias introduced may influence conclusions made within a study,
impacting how this information is interpreted by the scientific community. Third, there was a
lack of standardization across many aspects of hip fracture care, and health systems handle hip
fracture patients differently across the country. This lack of standardization makes it difficult to
weigh results across studies and determine the most effective interventions that may improve
outcomes for older adult hip fracture patients. Fourth, the studies/reviews included in this
literature review may not be a comprehensive representation of current knowledge on the
included topics. While category searches were performed across multiple databases using
specific keywords to guide the process, pertinent studies/reviews may have been left out through
author error. And lastly, the older adult population may vary significantly in terms of functional
status and physical health when they present with hip fracture, making one specific method of
care difficult and potentially impractical to employ.
Overall, despite these limitations, the results of this literature review helped to guide the
DNP student forward with development of a business plan for the organization of interest. To
summarize, these are the important concepts that are known or unknown from each of the five
categories:
1. A restrictive blood transfusion protocol (Hb ≤ 8g/dL) may be appropriate and safe
in older adult hip fracture patients but this decision must be individualized for
each patient.
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2. Preoperative regional anesthesia, specifically PNB, is a safe and effective
alternative/supplement to opioid use for pain management in the eligible older
adult hip fracture patient.
3. A multimodal approach to postoperative pain in the older adult hip fracture
patient may improve pain scores, reduce adverse events, improve patient
outcomes, and increase patient satisfaction. IV/PO NSAIDs and acetaminophen
are well-researched alternatives to opioids.
4. Extended PT programs post-hospitalization show improvements in balance,
strength, and mobility for the older adult hip fracture patient. However, no
standardized PT programs exist as of yet, indicating a need for continued research
efforts.
5. Interdisciplinary care programs focusing on hip fracture patients positively impact
outcomes related to rehabilitation and prevention of adverse outcomes and should
be instituted in any organization providing care to this population. There is a need
for continued research on this topic to further define the role and responsibilities
of interdisciplinary care programs.
Phenomenon Conceptual Model
The conceptual model chosen to further explore the phenomenon of interest in this DNP
project was the Donabedian model. This model assists individuals and organizations in
systematic approaches to quality improvement efforts by looking at three major categories:
structure, process, and outcome (Appendix G). This model can be used in a variety of health care
settings to examine both small and large aspects of care and all three categories can both
positively or negatively influence each other, impacting the quality of care (Donabedian, 1988).
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For the purpose of this project, this model was used to explore the links between the structures in
place within the organization, the processes in place regarding hip fracture care throughout
hospitalization, and the associated outcomes seen from the care provided to hip fracture patients.
This will be important in developing the project toolkit: Examining the current state of the
organization (structure), evaluating how the organization currently functions related to the five
categories included in the project (process/outcomes), and developing interventions to improve
areas of weakness or poor outcomes (structure/process/outcomes).
Structure
According to Donabedian (1988), the category of structure refers to the settings where
health care is provided as well as the individuals involved in providing that care. This includes
organizational structure and any human or material resources needed (Donabedian, 1988).
The organization where this project occurred is made up of many units that function both
independently and interdependently with each other. The staff on each of these units is equipped
with standardized training for their role as well as specialized training based on patient
population served. The organization also upholds orthopedic certifications and maintains proper
equipment and resources for orthopedic patients. A specialized pathway is utilized by the
organization for hip fracture patients which helps to guide their care as they travel through the
different phases of hospitalization. This helps to provide consistent structure for these patients.
And since this project looks at five different categories of hip fracture care, structure will look
differently for each of them (Appendix H).
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Process
Process refers to the activities occurring in the delivery of health care within an
organization (Donabedian, 1988). Importantly, process relies on the strength of the structure
within an organization and a weak structure can lead to poor health care delivery. This
organization has a strong structure which supports successful health care delivery. Regarding the
process of caring for hip fracture patients, the pathway used by the organization helps to organize
and standardize each phase of care. The hip fracture pathway is based on current guidelines and
evidence from the literature and highlights timelines and goals for care of hip fracture patients to
help improve their outcomes. Yet, there are barriers to successful and consistent use of the hip
fracture pathway which were discussed previously in the SWOT analysis (Appendix D). And
when looking at five categories in this project, each has a different process leading to different
outcomes (Appendix H). Understanding each of these processes can help those undertaking
quality-improvement initiatives determine why certain outcomes are produced as well as how
processes can be changed to improve outcomes.
Outcome
Outcomes in health care look at specifics such as patient satisfaction, quality of care, use
of resources, and advances in knowledge (Donabedian, 1988). Outcomes for hip fracture patients
in the organization would include number of adverse events, patient satisfaction scores,
organizational adherence to the hip fracture pathway, and any reductions in length of hospital
stay. And because outcomes are closely linked with the process of care delivery, both categories
must be examined to ensure high-quality care. Appendix H presents outcomes for each of the
five categories included in this project based on current structures and processes in place.
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Project Plan

Purpose of Project and Objectives
The purpose of this DNP project was to describe a quality improvement toolkit that could
be used by the organization to evaluate their current hip fracture pathway and identify and
address any gaps in care hip fracture patients may experience. Conducting this DNP project
helped to answer the clinical question: Through literature and current process analysis, can a
comprehensive quality improvement toolkit be developed to improve hip fracture care within this
organization? The major objective of this project was to create a toolkit for the organization
outlining the steps to take in analyzing current practice and identifying areas of weakness or in
need of improvement. The organization could then collaborate amongst its key stakeholders and
create evidence-based interventions to address any areas of weakness or in need of improvement.
Ultimately, the goal would be to reduce adverse outcomes for hip fracture patients during their
hospitalization, improve patient satisfaction with the care provided, and potentially reduce costs
for the organization related to adverse outcomes or increased length of stay.
Design for the Evidence-based Initiative
When designing a DNP project, it is important to consider the clinical question and let it
guide the project team toward a project approach (Moran et al., 2020). Therefore, a program
evaluation and development design was used to develop this quality improvement toolkit.
Program evaluation and development “examines the processes, outcomes, and impact of the
project and includes the key stakeholders or systems that participate in or are affected by the
project” (Moran et al., 2020, p. 163) and aligns well with the Donabedian model of structure,
process, outcome. Program evaluation and development designs assist in identifying successes
and overall effectiveness of a program as well as in helping to guide evidence-based
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improvements when necessary to promote high-quality outcomes within an organization. This
program evaluation and development project fell under the realm of quality improvement/quality
assurance and incorporated organizational process, policy, and input from key stakeholders to
develop a business plan for making improvements to hip fracture care within the organization.
Participants
Due to the nature of the DNP project, no actual patients or patient information was
involved directly in the formation of the toolkit. For future reference in using the toolkit to
evaluate current practice, the organization could consider use of data from all patients over the
age of 18 undergoing surgical repair for any type of hip fracture. However, those who sustained
hip fracture due to multi-trauma events (i.e. motor vehicle accident) should be excluded due to
the complexity of the injuries and possible other fractures, medical or surgical needs. Those who
had a non-operable hip fracture should also be excluded from analysis. The timeframe for
retrospective data analysis was originally approved from April 1, 2019 through September 30,
2019, as outlined in the determination from the organization’s IRB (Appendix I). If desired, the
organization could seek approval for a different timeline for retrospective review.
Model Guiding Implementation
To help guide the DNP student through creation of a toolkit to improve the care of hip
fracture patients within the organization, Rosswurm & Larrabee’s Model for Evidence-Based
Practice Change (1999) was used (Appendix J). This conceptual model is designed to guide
clinicians seamlessly through the process of evaluating a program, problem, or organization and
determining if the most up-to-date knowledge is being incorporated into practice (Rosswurm &
Larrabee, 1999). If gaps in practice are discovered, this model then helps clinicians introduce
evidence-based practice principles (Rosswurm & Larrabee, 1999). The Model for Evidence-
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Based Practice Change consists of six steps, starting at assessment of the problem and ending at
practice change. For the purpose of this project, the DNP student only completed steps one
through four.
Step 1: Assess need for change in practice. The first step of this model involves the
identification of a practice issue and the need for change or improvement (Rosswurm &
Larrabee, 1999). Identifying and assessing a practice issue within an organization takes time,
understanding, and collaborative interaction between those involved with the issue. Therefore,
this step presents an opportunity to form a project team of key stakeholders who will be involved
in the practice issue and its improvement. External and internal data related to the practice issue
should be collected and analyzed by the project team to help determine the need for change
(Rosswurm & Larrabee, 1999). After review of all of the information collected on a practice
issue, the project team must determine the readiness for change of the organization in order to
move forward and develop the clinical problem.
Step 2: Link problem interventions & outcomes. This step involves further definition
and development of the clinical problem through standardized classification systems (Rosswurm
& Larrabee, 1999). Standardization of the clinical problem and development of interventions
help to organize and align all members of the project team toward their goal of improved patient
care. Process and outcomes measures are also defined during this step to help the project group
evaluate proposed interventions to address the clinical problem.
Step 3: Synthesize best evidence. This step involves a comprehensive review of
qualitative and quantitative literature related to the clinical problem (Rosswurm & Larrabee,
1999). During this time, the project team develops a literature review plan based on the clinical
problem and proposed interventions to help support the change process. The goal of the literature
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review is to determine if current high-strength literature supports the interventions outlined to
address the clinical problem (Rosswurm & Larrabee, 1999).
Step 4: Design practice change. Once the project team identifies and synthesizes highstrength literature supporting their proposed practice change to address the clinical problem, the
process of designing a practice change protocol or plan can occur (Rosswurm & Larrabee, 1999).
The process of designing a practice change must take into consideration the state of the
organization, feedback from key stakeholders, and a general consensus from the project team in
order to be effective (Rosswurm & Larrabee, 1999). Each step in the practice change must be
detailed, and measurement variables for later analysis must be determined. This is also where
consideration of needed resources and budget must be reviewed. A timeline for implementation
of the practice change and evaluation is helpful to keep the project moving forward.
Step 5: Implement & evaluate change in practice. Step five includes the
implementation of the proposed practice change and evaluation of the change after the
designated trial period (Rosswurm & Larrabee, 1999). Once a detailed practice change is agreed
upon by the project team and other key stakeholders, implementation occurs. This is an
important time for the project team to be available for questions and troubleshooting as the
change process may experience unplanned difficulties. During the evaluation phase of the
practice change, the project team will then collect and analyze defined measures from the project
plan to determine the success or need for modification to the practice change (Rosswurm &
Larrabee, 1999). Questions that should be asked include: What went right? Where were issues
identified? What is the feedback from those involved in the change? Is this practice change
effective? Is this practice change sustainable?

FINAL DEFENSE

40

Step 6: Integrate & maintain change in practice. Once the practice change trial period
concludes and the evaluation of results is conducted, the project team must then determine
whether or not the practice change should move forward within the organization. The decision to
continue with the practice change must take into consideration the analysis of outcome measures,
feedback from key stakeholders and those involved with the practice change, and the overall
sustainability of the change itself. If the practice change moves forward in the organization, it is
essential to continue to monitor the progress of the change over time so that modifications can be
made as organizational changes occur or new evidence becomes available (Rosswurm &
Larrabee, 1999).
Implementation Steps and Strategies
In order for the organization to successfully implement this DNP project toolkit, the
Model for Evidence-Based Practice Change (Rosswurm & Larrabee, 1999) was used as a
framework to develop implementation steps and a project timeline. These implementation steps
and strategies were presented to the organization as a quality improvement toolkit and could be
used by them in the future to complete an evaluation of current practice and implementation of
evidence-based improvements. See Appendix K for an outline of project steps.
Implementation step 1: Evaluate current practice within the organization. First, the
organization must evaluate current practice within the organization on five high-strength
guidelines for hip fracture care in the elderly recommended by the AAOS (2014). By evaluating
current practice, this will allow the organization to determine strengths, weaknesses, and
opportunities for improvement in the care of hip fracture patients. Specifics from each category
are listed below, and variables to be considered were compiled in Appendix L. This process
could easily take several months, depending on the amount of individuals involved in the project.
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Blood transfusion threshold no higher than 8g/dL in asymptomatic patients. First, the
organization will need to determine its current blood transfusion practices related to hip fracture
patients. This would be accomplished through review of protocols/practices within the
organization and collection of retrospective data on the number of blood transfusions and the
rationale for each blood transfusion (i.e. patient symptomatic, provider choice). It will also be
important to know the level of the Hb at the time of the blood transfusion to show whether or not
the recommendation of Hb <8g/dL was followed.
As the organization seeks to gain an understanding of its own practices, trauma reports
will be an important tool. The organization currently has the ability to run reports on trauma
patient encounters in the ED, limited to all hip fractures. These reports include encounters and
demographics for each patient during hospitalization, such as age, sex, admission times, special
procedures/codes, and discharge locations. Using trauma reports will also help the organization
identify potential patients for retrospective analysis. A note for implementation: since the
diagnostic-related group (DRG) codes for hip fractures and elective hip arthroplasty are grouped
together as one DRG chart audit will be needed to eliminate all elective hip arthroplasty patients
from inclusion in the retrospective review, as this is not the intended population for the project.
When looking at blood transfusions for all included hip fracture patients, current
procedural terminology (CPT) code 36430 should be utilized to identify whether or not a
transfusion was given. This information is also provided in the trauma report generated by the
organization. Any identified transfusions can then be searched in more detail through chart audit
on the previously used EHR to collect all variables for data analysis and input into an Excel
spreadsheet (Appendix M). Variables include: (1) Blood transfusion (y/n); (2) Hb level at
transfusion; (3) Rational for transfusion; (4) Number OR total amount of blood transfusions.
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Preoperative regional anesthesia (PNBs). Currently the organization has a PNB protocol
in place for all eligible hip fracture patients undergoing surgical repair. These patients are to
receive a PNB unless contraindicated or refused by the patient or family prior to surgical repair
of the hip fracture in order to help reduce preoperative opioid use and improve pain scores. A
former DNP student evaluated this PNB protocol in 2018-2019.
Retrospective review of hip fracture patient data occurred from June 1, 2017-February
28, 2018 (pre-intervention group) and March 1, 2018-December 31, 2018 (post-intervention
group). A total of 100 hip fracture patients were included in the data analysis (50 preintervention and 50 post-intervention). Results overall showed statistically significant reductions
in preoperative pain scores post-PNB (p < 0.0001) as well as clinically significant reductions in
pre and postoperative intravenous narcotic use, postoperative oral narcotic use, and episodes of
delirium (Buchman, 2019). Limitations such as small sample size, organizational compliance
with PNB protocols, and variability in timing of PNB administration were noted, but the results
of the evaluation were overall promising to the organization.
To evaluate current performance of the PNB protocol within the organization and identify
areas of success and potential improvement, the organization will need to complete an up-to-date
retrospective review of hip fracture patient data on the same variables collected by the previous
DNP student (Appendix K). These include: (1) Patient age; (2) Patient sex; (3) Patient race; (4)
30-day post-surgical readmission rates; (5) Mortality rates in-hospital; (6) Pain level pre-block;
(7) Pain level post-block; (8) Time from admission to ED to block by anesthesia; (9) Time from
admission to ED to incision (preoperative waiting time); (10) Number of opioids used pre-block;
(11) Number of opioids used post-block; (12) Total number of opioids use preoperatively; and
(12) Total number of postoperative opioids used. The new data analysis will then be compared to
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the previous DNP student’s data analysis, as significant organizational changes within the
anesthesiology group were noted to be contributing to an inconsistent use of the PNB protocol.
An updated analysis would allow the organization to see how they are progressing in PNB
protocol adherence.
To complete the retrospective review, the organization can again use the trauma report
specific for hip fracture patient encounters. This report includes whether or not the patient
received a PNB through use of CPT code 76942, which is ultrasonic guidance for needle
placement, and CPT code 64447, which is for a single femoral nerve block injection. And since
all eligible hip fracture patients should be receiving a PNB in the preoperative setting per
organizational protocol, chart audits will need to be conducted in the previously used EHR on
each patient to collect all needed variables for data analysis (Appendix N).
Postoperative multimodal analgesia. To gain a better understanding of postoperative
pain management in the hip fracture population within the organization, the organization should
complete a retrospective chart audit on the use of multimodal pain management in the selected
hip fracture patient group. The organization should examine variables including the type of
analgesia used (i.e. opioids, non-opioids, massage, acupuncture/acupressure, ice/heat, etc.),
amount of analgesia used, and effectiveness of analgesia (i.e. pain scores pre and postadministration). It will also be important to know what protocols or policies are in place, if any,
for postoperative pain management in the hip fracture patient since variation remains in what
order sets are used depending on the attending surgeon. To guide the organization in identifying
what qualifies as multimodal treatment, they should look for a concurrent use of more two or
more pain relief methods (i.e. NSAIDs and gabapentinoids or massage and muscle relaxants).
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In conducting the retrospective chart audit, the organization will use the hip fracture
group from the selected timeframe and search the previous EHR system for each patient and
collect all data variables listed in Appendix O. These include: (1) Type of analgesia used; (2)
Amount of analgesia used in 24 hours; Amount of analgesia used in 48 hours; (3) Amount of
analgesia used in 72 hours; and (4) Effectiveness of analgesia used per encounter. A majority of
the needed data will be located in the medication administration record (MAR) as well as
medication order sets compiled by the orthopedic team. No specific DRG or CPT codes will be
needed for data collection in this category.
Intensive physical therapy post-discharge. For this category, organizational
policy/procedure on PT for the postoperative hip fracture patient should be reviewed. For
example, current policy states that patients will be seen by PT the day of surgery; therefore,
assessment of whether the patient was seen by PT and therapy initiated in this timeframe would
be an important starting point. Reviewing policy/procedure on PT will give the organization a
better understanding of the expectations for these postoperative patients and identify whether or
not there are compliance issues with the current policy/procedures.
It will also be beneficial for the organization to discuss the evaluation and treatment
process for postoperative hip fracture patients with members of the PT program and then identify
strengths or barriers to effective care. This discussion should be in the form of semi-structured
interviews (Appendix P) and should also explore post-hospitalization plans for hip fracture
patients (i.e. acute rehabilitation, sub-acute rehabilitation, home rehabilitation, outpatient
rehabilitation, or no rehabilitation [i.e. hospice care]) to help determine if there is a protocol for
continued PT interventions in place for hip fracture patients who are discharging.
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To conduct the retrospective chart audits on variables under the PT category (Appendix
Q), the organization will again use the selected hip fracture patient group. These variables
include: (1) PT post-surgery (y/n); (2) Timing of postoperative PT encounter; (3) Discharge
location; and (4) Post-hospitalization PT plan. Using the previous EHR, the organization will
need to audit each patient’s chart to determine whether or not PT was initiated in the designated
timeframe. This can be done by looking up PT notes in the EHR. The PT notes will also provide
information on evaluation of the patient and goals of PT sessions during hospitalization. It will
be helpful to determine whether or not recommendations are made by the PTs as to the specific
care the patient should be receiving post-hospitalization to help continue the recovery and
rehabilitation process. This will be determined through semi-structured interviews as well as
review of the PT notes on each patient. It will also be important to track where patients are
discharging to (i.e. home, sub-acute rehabilitation, skilled nursing, hospice, etc.) in order to
compile information on post-hospitalization rehabilitation plans. This information can be found
through chart audit of case management notes as well as on the trauma report. No specific DRG
or CPT codes will be needed for data collection in this category.
Interdisciplinary care program. Currently the organization has an interdisciplinary care
team that conducts daily care plan reviews for all patients on the orthopedic floor. This
interdisciplinary team consists of case managers, clinical pharmacists, floor RNs, PT, OT, and
the orthopedic CNS. The goal of these daily care plan reviews is to update the team on all
patients receiving care on the orthopedic floor, discuss discharge planning, and identify
patient/family/clinician concerns.
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To determine how the interdisciplinary team currently functions alongside hip fracture
patients, the organization would conduct semi-structured interviews with the case managers,
CNSs, PTs, and unit RNs on the orthopedic unit at the organization (Appendix P). The goal of
these semi-structured interviews is to collect qualitative information on the course of
hospitalization for hip fracture patients and planning strategies used to prepare them for
discharge. These questions include:
1. What are the barriers to care during hospitalization?
2. What are the barriers to care/recovery post-hospitalization?
3. How might the orthopedic interdisciplinary care team improve the care of hip fracture
patients throughout hospitalization?
After concluding the interviews, thematic analysis of the interview data should be completed to
analyze opportunities for improvement among the interdisciplinary team regarding hip fracture
patients. Improvements in the interdisciplinary care team may help to streamline care of the hip
fracture patient, which could reduce length of hospital stay. No specific DRG or CPT codes will
be needed in this category, and as it currently stands, no retrospective data will be needed from
the EHR.
Implementation step 2: Evaluation of current literature related to phenomenon.
The DNP student completed an updated, comprehensive literature review on each of the
five high-strength AAOS (2014) guidelines for care of the elderly hip fracture patient and
synthesized the results. Findings from the literature review have been summarized in Appendix
F. The organization will use this literature review to complete step three and determine priority
interventions in step four.
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Implementation step 3: Gap analysis. Step three is an essential part of the quality
improvement process. The organization will use their analysis of current practice and the
evidence from the literature presented by the DNP student to determine if any gaps existing
between current practice within the organization and current recommendations within the
literature for each high-strength AAOS guideline included in this project. Conducting the gap
analysis on each of the five guidelines will highlight areas of strength, areas of weakness, and
areas in need of improvement.
Implementation step 4: Development of evidence-based intervention plan. After the
first three steps have been completed, the organization will then develop an evidence-based
intervention plan to address any identified gaps in clinical practice within the organization with
the goal of improving outcomes for the older adult hip fracture patient in each of the five highstrength AAOS (2014) guidelines. The intervention plan will be based on the results of data
collection and analysis from step one. It will be essential for all key stakeholders to be involved
in this process to help ensure feasible, sustainable interventions.
Measures and Data Collection Procedures
The nature of this quality improvement toolkit requires future evaluation by the
organization of current procedures and a review of current literature prior to determination of all
needed outcome measures for final data analysis. Known measures for each of the five chosen
AAOS (2014) guidelines were created in the toolkit and are listed in Appendix I. If the
organization moves ahead with the toolkit in the future, the goal will be to identify outcome
measures corresponding to the five categories that were initially unknown. In order to collect
data on all identified measures, the organization would need to conduct retrospective chart audits
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in the organization’s previous EHR system. A potential barrier to these chart audits would be the
inability to access old EHR data after a certain timeframe.
Ethics and Protection of Human Subjects
In order to access any data within the organization, an application for review and
approval or exemption of this project was submitted to the organization’s Institutional Review
Board (IRB) to ensure protection and privacy of all participant health information. Therefore, no
project activities related to review of data within the organization occurred until approval was
granted. However, the scope of this project was of an evidence-based quality improvement
nature and therefore no research was conducted with any data reviewed or collected. No
physical, social, psychological, legal, or economic threats to patients were associated with this
project and no data was collected by the DNP student for development of the toolkit.
Data Management and Analysis
Policy within the organization requires all protected patient health information only be
accessed on organizational computer systems and any physical data sheets must be secured in a
locked area when not in use. Based on these requirements, the DNP student – who was the
primary data collector – only accessed the EHR while at the organization using passwordprotected computers. For the purpose of creating the toolkit for this project, it was not necessary
to collect actual patient data. Project oversight was provided by the orthopedic CNS, who is the
DNP student’s project mentor. Assistance with generation of the trauma registry reports for
identification and selection of hip fracture patients to include in the future data analysis was
provided by the organization’s Trauma CNS and Clinical Information Specialist (CIS). The DNP
student consulted with a Grand Valley Statue University (GVSU) graduate statistician student
but did not require any further assistance since no data collection and analysis was required in
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formation of the project toolkit.
Resources and Budget
This project did not require resources beyond the hours spent by the DNP student.
However, making use of the project toolkit would require the organization to commit a
significant amount of staff time, which could present an opportunity for another DNP student to
assist in the future. The toolkit would allow the organization to identify financial metrics
associated with each of the five identified areas of study as well as the potential cost savings to
the organization for any reduction in hospital length of stay for hip fracture patients. Potential
cost savings calculations and analyses are shown in Appendix R:
1. Blood transfusion: determination of the cost of each blood transfusion (CPT 36430);
determination of potential reductions in blood transfusion based on data analysis;
determination of potential cost savings from a reduction in blood transfusions based
on current evidence-based guidelines.
2. Regional anesthesia: determination of current practice related to administration of
PNBs based on data analysis conducted for this project using the outlined measures in
Appendix I; determination of potential cost savings from administration of PNBs
(CPT 64447 and 76942) related to use of opioids/non-opioids in the preoperative
setting.
3. Multimodal pain: determination of amount of opioids/non-opioids used in the
postoperative setting (not including intraoperative or PACU medication
administration); determination of potential cost/cost savings of using a multimodal
approach to pain management in the postoperative setting.
4. Intensive PT: determination of the cost per encounter for PT in the postoperative
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setting for hip fracture patients (i.e. looking at the average wage of the PT or PT
assistant (PTA) per 30-minute encounter).
5. Interdisciplinary care: determination of cost of daily rounding/review of all hip
fracture patients
6. Length of stay: determination of the potential cost savings to the organization for any
reduction in hospital length of stay for each hip fracture patient
In summary, this quality improvement toolkit could be used by the organization to complete a
budget analysis that would highlight potential areas of future cost savings.
Discussion
The original goal of this DNP project was to complete all of the data collection, data
analysis, and development of evidence-based interventions to improve hip fracture care within
the organization. This would have allowed the DNP student to deliver results from data analysis
to the organization which would be valuable in tracking quality measures. However, due to the
spread of the Covid-19 pandemic and subsequent closure of hospital organizations to nonessential staff/visitors, the DNP student was unable complete the full project. As a result, the
scope and focus of the project changed into a quality improvement toolkit presented to the
organization for use in the future if they so choose. This final paper reflects those changes.
Obstacles in completing this project included organizational change slowing the progress
of the project and the Covid-19 pandemic halting all non-essential visitors to the organization.
As mentioned earlier in the paper, the organization was preparing for, and undergoing a major
transfer from one EHR to another during the course of this DNP project. This caused any plans
for hip fracture improvements to be put on hold indefinitely until the organization adjusted to the
new EHR and re-focused on quality improvement initiatives. The Covid-19 pandemic was the
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greatest obstacle in completing this project, as it forced a major revision to the original DNP
project plan. This change prevented the DNP student from collecting data and using that data for
analysis and creation of evidence-based interventions for the organization. However, the project
final toolkit is meant to be a comprehensive guide for the organization to use in the future if
desired.
Regarding a cost savings analysis, the toolkit contains formulas for potential cost savings
for the blood transfusion, PNB, and multimodal analgesia categories. For CPT code 36430,
blood transfusion service, Michigan facility prices ranged from $32.75-$35.96 (Centers for
Medicare & Medicaid Service [CMS], 2020.). These numbers do not factor in administration
supplies or administration fees, which could be individually calculated based on organizational
cost sheets. If, through analysis of current practice related to blood transfusions, any were found
to be given in error, this could be factored into potential cost savings for the organization
(Appendix R).
For the PNB category, cost analysis should include factoring in the price of nerve block
administration for all eligible hip fracture patients. Overall cost to the organization for each PNB
kit is $91.66 (Buchman, 2019). CPT code 76942, which is ultrasonic guidance for needle
placement, has a Michigan facility fee of $33.14 (CMS, 2020a). CPT code 64447, which is for a
single femoral nerve block injection, has a Michigan facility fee of $71.71 (CMS, 2019). There is
also a fee for the time it takes to administer the nerve block, roughly 15 minutes.
Anesthesiologists within the organization have been sole administrators of the blocks thus far,
and their hourly wage is around $183/hour (Salary.com, 2020). Total cost of each PNB would
average around $242.26/patient. And while this cost could add up quickly, PNBs have shown
promise in reducing pain scores and the need for opioid pain medication, which reduces the
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chance of adverse events and increased patient satisfaction and overall recovery, all of which
reduce the likelihood for costly interventions in the future.
For the postoperative multimodal analgesia category, potential cost savings would come
from reductions in opioid pain medication use. Through analysis of current practice regarding
postoperative multimodal analgesia use in the organization, facility costs could be calculated and
analyzed on opioid use. Appendix S includes average costs of commonly used opioids for
postoperative hip fracture patients within the organization as well as costs on PO and IV
acetaminophen/NSAIDs. It should be noted that IV acetaminophen/NSAIDs are significantly
costlier than opioids and the organization does not currently use IV acetaminophen.
For both the PT post-discharge and interdisciplinary care program categories, direct cost
savings are unable to be calculated. However, average salaries for each discipline involved in
these categories is included in Appendix R and provides a comprehensive accounting of
organizational cost related to time involved with the hip fracture population. This could be useful
for other organizations to see if they are planning to create their own interdisciplinary care
programs.
An indirect measure of cost savings from rehabilitation and interdisciplinary care can be
seen in reductions in hospital length of stay for hip fracture patients. In 2017, average length of
hospital stay for this population was 3.89 days and average cost of care per day on the orthopedic
unit was $405.00 (Buchman, 2019). In 2019, average length of hospital stay for these patients
increased to 4.37 days. Total cost for one hospital stay for the hip fracture patient would be
$1,769.85. However, if length of stay were reduced by one day, total cost for care on the
orthopedic unit would reduce to $1,364.85. This would be a significant cost savings when
calculated on all operable hip fracture patients in the organization.
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In summary, in order to provide the organization with a comprehensive toolkit, the
information is summarized in a usable format in Appendix T. This toolkit includes:
1. A summary of the phenomenon and problem
2. Directions on use of the toolkit
3. Literature review summary
4. A list of measures for data collection/analysis (Appendix L)
5. Blood transfusion data collection tool
6. PNB data collection tool
7. Multimodal analgesia data collection tool
8. PT post discharge data collection tool
9. Interdisciplinary care interview tool
10. Budget/cost analysis consideration information
Conclusion
Older adult hip fracture patients present with many complex physical, functional, and
psychosocial health care needs. And with one-year mortality rates hovering between 20-30%, it
is evident that improvements to their in-hospital and post-hospitalization care can continue to be
made. Outcomes for these patients remain problematic, leaving considerable room to expand
current knowledge and improve recommendations for care within health care systems across the
country.
The original goal of this DNP project was to examine current practice within a large West
Michigan hospital’s hip fracture pathway and compare this practice to current recommendations
from the scholarly literature through gap analysis. Comparison of the organization’s current
practice to best-practice recommendations would have allowed the DNP student to outline
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interventions that will help to improve the care hip fracture patients receive throughout their
hospitalization.
However, due to external barriers that prevented the DNP student from completing a
major portion of the project, a quality improvement toolkit was created as the final project
outcome instead. This toolkit can be used by the organization in the future to examine hip
fracture care, identify opportunities for improvement, and develop interventions to address areas
of weakness. Ultimately, evaluating and improving hip fracture care within this West Michigan
hospital will help the organization prepare them for health system-wide standardization – part of
a plan to reduce variation between the different sister hospitals and improve outcomes for hip
fracture patients. However, even apart from its application to the wider health system,
undertaking a review of protocols at this hospital is a worthwhile endeavor in and of itself
because improvements made in the care of this population could also lead to reductions in
adverse events, improved patient satisfaction, decreased length of hospital stay, and decreased
costs for the organization. Improving outcomes for a patient group, even at a hospital where the
majority of outcomes for this group are already positive, aligns with the organization’s
commitment to continuous quality improvement and, ultimately, its institutional values. The
work of seeking to better serve patients is never done, and where better to begin than by making
small, practical adjustments that can to benefit a patient group that will only grow larger as time
goes on?
Implications for Practice and Sustainability
Hip fracture remains a major cause of morbidity and mortality in the older adult
population in the U.S. and there are many opportunities for improvements in the care provided to
these patients, particularly in the acute phase of injury. The literature supports evidence-based
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standards of care that all older adult hip fracture patients should receive during and after
hospitalization, and it is crucial that organizations routinely examine how they care for these
patients compared to best practice and adjust and improve as needed. Doing so may help to poor
outcomes for these patients, improve patient satisfaction with care, and reduce costs for health
systems. The QI toolkit created in this DNP project was intended to serve as a guide for future
evaluation of hip fracture care within the chosen organization. Therefore, opportunity exists for
either the organization itself or a future DNP student to use this toolkit to help ensure highquality, evidence-based hip fracture care to the community being served.
Dissemination of Results
Final dissemination of the QI toolkit will be shared in a virtual meeting platform with the
project advisory team, as well as any key stakeholders from the organization interested in
participating. This meeting is also open to members of the university and the community. The
final draft of this DNP project paper will be published online to ScholarWorks.
Reflection on DNP Essentials
Essential I: Scientific Underpinnings for Practice
For all DNP-prepared nurses, an expansive knowledge of both natural and social sciences
is expected. This knowledge equips DNPs to effectively address clinical practice issues and help
to create evidence-based solutions to address them (AACN, 2006). In this project, the DNP
student utilized elements from this essential through use of theory to understand a clinical
phenomenon. The DNP student used evidence from nursing science and other scientific
disciplines to create a business plan that could be used to evaluate and improve the care of hip
fracture patients throughout hospitalization.

FINAL DEFENSE

56

Essential II: Organizational and Systems Leadership
DNP-prepared nurses must also be well-versed in organizational and systems methods of
leadership to ensure the forward movement of health care reform. The AACN (2006) concludes
that the DNP role includes “an organizational and systems leadership component that emphasizes
practice, ongoing improvement of health outcomes, and ensuring patient safety” (p. 10). In this
scholarly project, the DNP student was able to employ this essential through evaluation of
organizational structure and policy by completing an organizational assessment and attending
meetings with organizational leadership to discuss patient care concerns and potential barriers to
quality improvement interventions.
Essential III: Clinical Scholarship and Analytical Methods
A hallmark of the DNP-prepared nurse is the ability to translate research and evidence
into clinical practice (AACN, 2006). In order to improve health care outcomes for populations, it
is crucial to evaluate, synthesize, and apply evidence from the literature into practice settings and
communities. Throughout this scholarly project, the DNP student utilized evidence from the
literature as the guide for the formation of a QI toolkit to be used to evaluate hip fracture care
within the chosen organization. A comprehensive literature review was conducted, clinical
practice guidelines were analyzed, and the current needs of the organization were considered in
creation of the QI toolkit.
Essential IV: Information Systems Technology
According to the AACN (2006), “knowledge and skills related to
information systems/technology and patient care technology prepare the DNP graduate to
apply new knowledge, manage individual and aggregate level information, and assess the
efficacy of patient care technology appropriate to a specialized area of practice” (p. 12). Using
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information technology in the health care system is also important in quality improvement
endeavors. For this scholarly project, the DNP student worked with the EHR used by the
organization, created surveys to be used in qualitative data collection, and worked with
Microsoft Excel spreadsheets to organize variables for future data collection and analysis.
Essential V: Advocacy for Health Care Policy
In health care, advocacy and policy are major influencers for change and growth. DNPs
are uniquely positioned to be at the forefront of policy creation and analysis on the federal, state,
and local levels (AACN, 2006). During this DNP project, organizational and unit-based policies
related to hip fracture care were analyzed. The DNP student attended meetings with key
stakeholders involved in hip fracture care where policy was discussed and modified as needed.
The DNP student also found aspects of hip fracture care without specific written policy in place,
which could be addressed by the organization in the future.
Essential VI: Interprofessional Collaboration
In health care, the willingness to collaborate between interprofessional disciplines is key
in addressing disparities, inconsistencies, and high costs (AACN, 2006). Each patient, each
population has specific and unique needs and health care clinicians must work together as united
teams to address these needs in an effective, safe, and cost-efficient manner. DNP-prepared
nurses are well-versed in leadership styles and methods and are capable of leading teams when
appropriate or by simply participating as a collaborative member of the team. For this scholarly
project, the DNP student participated with the interdisciplinary hip fracture team meetings where
decisions on the care of this population were discussed. The DNP student also assumed primary
leadership for the execution of the scholarly project, with collaborative support from key
stakeholders and the project advisory team.
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Essential VII: Clinical Prevention and Population Health
Clinical prevention of disease and disability, along with population health and health
promotion are also key essentials of the DNP-prepared nurse. With preventable death statistics
staggeringly high in the U.S. (AACN, 2006), there is major room for improvement in how
primary care and prevention strategies are implemented. The overarching goal of this DNP
project was to identify and address inconsistencies in the care of hip fracture patients within the
chosen organization throughout hospitalization and help to create evidence-based interventions
to improve outcomes for this population. Ideally, improving the acute care these patients receive
could result in long-term improvements in overall health status and prevention of further disease
or disability.
Essential VIII: Advanced Nursing Practice
Not only must DNPs reflect knowledge of science, policy, leadership, and information
technology, they must also develop advanced nursing practice skill. Through translation of
scientific evidence to clinical practice, the DNP-prepared nurse can utilize advanced assessment,
diagnosis, and treatment methods to improve population outcomes in health care (AACN, 2006).
In this scholarly project, the DNP student developed an in-depth knowledge of the
pathophysiology behind hip fracture and the unique health care needs these patients required
during hospitalization and recovery. This knowledge was then used to develop an QI toolkit to
examine the care this population received during their hospitalization within the chosen
organization, uncover areas of weakness or in need of improvement, and create interventions to
improve these weak areas. Improvements in the health care process help to improve population
health.
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Appendix A
XXX Hip Fracture Patient Pathway
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Figure 1. Adapted from “Hip fracture pathway,” by L. Zuckerman. Copyright 2017 by XXX.
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Appendix B
McKinsey 7-S Model

Figure 1. A model of organizational performance and change. Reprinted from “McKinsey 7s
Model.” By Ovidijus Jurevicius, 2013. Copyright by McKinsey & Company.
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Appendix C
McKinsey 7s Elements Table for XXX

Hard
Elements

Strategy

A “plan developed by
• Macro: organizational
the organization to
strategy to provide high
quality health care to the
achieve sustained
communities it serves;
competitive advantage
based off of the mission,
and successfully
vision, and values of the
compete in the market”
organization;
(Jurevicius, 2013)
•

Structure

How an organization is
“organized” and who is
involved
(Jurevicius, 2013)

•

•

Systems

Where decisions are
made; processes and
procedures (Jurevicius,
2013)

•
•

commitment to education
and continuous change
Micro: hip fracture
pathway/nerve block
protocol; commitment to
continuous
change/improvement
Macro: senior leadership
from chief nursing
officer, chief medical
officer, board of
directors, etc.; complex,
multi-unit structure;
formal and informal
communication channels
Micro: leadership
through key stakeholders
in hip fracture pathway,
especially orthopedic
CNS; interconnectivity of
ED, OR, PACU, OU
units
Macro: Organizationwide policies/procedures
Micro: hip fracture
pathway interdisciplinary
team – approved hip
fracture/nerve block
protocol

• Organization’s main
website
• Orthopedic CNS/hip
fracture pathway
team

• Organization’s main
website
• Orthopedic CNS

• Organizational
website holding
policies/procedures
pertinent to project
• Orthopedic CNS,
trauma CNS, trauma
manager, OU
manager, ED CNL,
director of medicine
& orthopedics
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Soft
Elements

Shared Values

Skills
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The foundation of an
organization – core
values and standards
upheld by the
organization and its
employees
(Jurevicius, 2013)

•

Competencies,
performance, and
abilities of the
organization and its
employees
(Jurevicius, 2013)

•

•

•

Style

Management style of
the organization
(Jurevicius, 2013)

•

•

Macro: Organizational
mission statement,
vision, and values
Micro: hip fracture
pathway
interdisciplinary team
mission and goals;
guidance from
organizational mission,
vision, and values
Macro: multiple
nationally recognized
certifications and
accreditations, ongoing
orthopedic group
(currently contracted
through the
organization) merger
with another local
orthopedic group to
expand orthopedic
staffing and skill sets
Micro: total joint
certification, board
certified orthopedic
surgeons, total joint
program; potential to
educate OU staff on
sedation/ACLS
certification
Macro: Culture of
inclusivity and
communication;
multiple methods of
leadership – senior
leadership, unit-based
leadership
Micro: collaborative
management between
key stakeholders and the
units/disciplines they
represent

• Organization’s main
website
• Orthopedic CNS
• Hip fracture pathway
team

• Organization’s main
website
• Orthopedic CNS
• OU manager

• Orthopedic CNS
• Hip fracture
pathway team
• Organization’s main
website
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Type, number, and
motivation of
employees
(Jurevicius, 2013)

•

•

Macro: Organizationwide support of nursing
staff, competitive pay,
MAGNET, designation,
support of safe staffing
grids, increased
contracting with
anesthesiologists to
provide more services
and coverage throughout
the organization
Micro: well-staffed
units with flexibility of
RNs to float to different
units based on acuity
and census of
organization; motivated
OU staff to improve
care of hip fracture
patients

• Unit staffing grids
for OU, ED, PACU,
OR
• Orthopedic CNS
• Organization’s main
website
• Anesthesia group
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Appendix D
SWOT Analysis of XXX West Michigan Hospital
Weaknesses

•
•
•
•

•

•
•
•
•
•

Clearly defined mission, vision, values,
and strategic plan
A strong culture of education, research,
and quality improvement efforts
Lean Six Sigma trained staff throughout
the organization in advanced practice
roles (CNS, CNL, etc.)
American Nurse’s Credentialing Center
(ANCC) Magnet designation for nursing
excellence, The Joint Commission (TJC)
orthopedic certifications
Designated interdisciplinary hip fracture
pathway team

Opportunities
Transition to new EHR charting system
Orthopedic group merger
Increases in contracting new providers
within anesthesiologist group
Continued research and updated
guidelines on care of hip fracture patients
Opportunity to participate in the
development of a standardized hip
fracture pathway for the entire health
system

•
•

•

•

•

•

•

Transition to a new EHR system
Difficulty with contract
negotiation with anesthesiology –
provider changes
Delays in development of a
training program for regional
anesthesia administration in ED
providers and CRNAs
Discrepancy amongst key
stakeholders in the hip fracture
pathway team on aspects of hip
fracture care
Lack of health system-wide
standardization of the
organization’s hip fracture
pathway
Threats
Competing hospital organizations
in West Michigan which have
standardized comprehensive hip
fracture pathways
Centers for Medicaid and
Medicare reimbursement measures
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Appendix E

Screening

Identification

PRISMA Flow Diagram of Systematic Search
Records identified through
database searching
CINAHL (N= 633), Cochrane
Library (N= 3), PubMed (N= 560)

Additional records identified
through other sources
(N = 1)

Number of records after duplicates
removed
(N= 760)

Records excluded after Title
and Abstract screening
(N= 350)

Eligibility

Number of records screened
(N= 410)

Full-text articles assessed for
eligibility
(n = 255)
20 studies included:
Quantitative (20articles):
• Systematic Review (10)

Included

Records excluded after Title
and Abstract screening
(N= 255)

•

Narrative Review (1)

•

Randomized/QuasiRandomized Controlled
Trials (8)

•

235 full-text articles excluded
related to these topics (some
excluded for multiple reasons):
• Population
•

Intervention

•

Comparison

•

Outcome

Case Study (1)

Figure 1. Flow diagram of search selection process. Adapted from “Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement,” by D. Moher, A. Liberati, J.
Tetzlaff, D. Altman, and PRISMA Group. Copyright 2009 by PLoS Medicine.

Appendix F
Literature Review Table
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Author (Year)
Purpose
Brunskill (2015);
benefits/risk
assessment of blood
transfusion in hip
fracture patients
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Design (N)
Intervention vs Comparison
Results
Inclusion/Exclusion Criteria
Blood Transfusion Threshold No Higher Than 8 g/dL (asymptomatic patients)
Cochrane systematic review (N=6 trials,
n=2722); inclusion: RTCs or quasi-RTCs
examining blood transfusion in hip
fracture patients undergoing surgical
fixation
(eligible articles up to 2015 included)

• Included studies looked at
restrictive versus liberal Hb
transfusion thresholds for hip
fracture surgical patients (mean
age 81-87)
• Transfusion thresholds amongst
the studies varied: restrictive=
<7-9.7g/dL, and liberal=1011.3g/dL
• Based on transfusion thresholds,
patients would receive 1-unit
blood qd until goal threshold
met; symptoms of anemia were
also considered for transfusion
decisions
• Primary outcomes: mortality,
mobility/functional recovery,
postoperative complications (i.e.
infection, vascular problems,
cardiovascular problems,
pneumonia)
• Secondary outcomes:
postoperative/discharge Hb
levels, quality of life, length of
hospital stay, adverse effects of
transfusion

• Mortality: all included studies
varied in length of monitoring
of study participants (30
days-365 days); no significant
differences in mortality in
liberal versus restrictive
transfusion patients at any
measurement period
• Mobility/functional recovery:
varied measurement tools
used in looking at functional
outcomes between studies;
overall no significant
differences in ability to walk
in liberal versus restrictive
transfusion groups
postoperatively and after
discharge
• Postoperative complications:
vascular events (no significant
different between groups), MI
(decreased incidence of MI in
the liberal group for 5 studies;
RR 0.59, 95% CI 0.360.96; n=23/1107 in the liberal
group and n=40/1110),
pneumonia (slightly increased
incidence in liberal group
(n=69/1207) versus restrictive
group (n=51/1209); RR 1.35,
95% CI 0.95-1.92
• No significant differences in

Conclusion
• All outcomes graded as
low-quality evidence due
to lack of blinding in
study personnel/protocol
violations/risk of bias
• Future studies need to
address issues
contributing to the lowquality of the outcomes
measures to strengthen
the evidence pool
• Despite low-quality
evidence found in this
systematic review, no
significant differences
were found between
liberal and restrictive
transfusion protocols for
hip fracture patients
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quality of life and length of
hospital stay noted between
studies

Gupta (2018); testing a
hypothesis that after
implementation of
a patient blood
management program
(PBMP), orthopedic
patients would receive
fewer blood
transfusions without
increases in adverse
outcomes

Retrospective pre-post cohort study
(n=3,909); patients 18+ (mean age 61)
admitted to the orthopedic surgery service
during this period were included.
Categories of surgical procedure included
hip fracture repair, hip and knee
arthroplasty (primary and revision), and
“other”; exclusion= orthopedic spinal
surgery patients
(study period 2013-2017; 1 major
health system)

• Implementation of a
collaboratively developed
PBMP within a hospital system
(i.e. evidence-based guidelines,
methods to reduce transfusion
need)

• n=1,507 patients in the prePBMP cohort, n=2,402
patients in the post-PBMP
cohort–percentage of hip
fracture patients was similar
between cohorts

• Retrospective chart review preand post-PBMP implementation

• Mean Hb transfusion trigger
decreased by 1 g/dL, and
mean Hb target decreased by
0.7 g/dL (both P <0.0001)

• Transfusion Hb level <7g/dL
• Primary outcomes: morbidity
and mortality
• Secondary outcomes: composite
morbidity (i.e., infection,
vascular events,
respiratory/cardiovascular
events) mortality during
hospitalization, length of stay,
and 30-day readmissions

• Percentage of transfusions
decreased significantly postPBMP
(16.1%-9.4%, p<0.0001)
• Composite
morbidity/mortality decreased
by 1/2; median length of stay
decreased 1 day (p<0.0001);
mortality unchanged
• 30-day readmissions
decreased from 9.0% to 5.8%
(P = 0.0002)

Shokoohi (2012); to
explore associations
Between blood
transfusion and
clinical outcomes in an
elderly population
undergoing hip
fracture surgery using

Retrospective cohort study (n=919); all
patients (mean age 83.2) admitted with
acute hip fracture and subsequent surgical
repair within the study period were
included; exclusion= non-operative
treatment of the hip fracture
(study period 2005-2007; 1 hospital
site)

• Retrospective chart review of
(n= 919) hip fracture patients,
looking at Hb levels at 3
separate times during
hospitalization (admission,
postoperative, discharge),
number of transfusions, and
postoperative outcomes

• No significant difference
between transfused (n= 300)
and non-transfused (n= 619)
patients with hip fracture in
either 28-day or 180-day
survival after discharge

• PBMP is a promising
method to reduce blood
use while maintaining or
improving clinical
outcomes
• Older patients seemed to
obtain more benefit from
lower transfusion
guidelines than younger
patients overall
• A more restrictive
transfusion threshold is
safe in orthopedic
patients but the decision
to use a restrictive versus
liberal threshold should
be decided on a case-bycase basis
• This study’s findings
align with other larger
studies on transfusion
guidelines in orthopedic
patients
• Transfusion status did not
appear to affect mortality
rates in this study
• The risk of infection was
increased in those
receiving transfusion
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• Primary outcomes: 28-day
mortality and medium-term
survival (defined as 180-day
mortality)
• Secondary outcomes: infection
rates, length of hospital stay,
destination at discharge
• Anemia defined as Hb <11.5
g/dL at this particular hospital
site (used as the basis for
transfusion)

a database linking
clinical information,
hematology results and
transfusion data

• Transfused patients approx.
twice as likely to develop
infection compared to nontransfused patients

• It is reasonable and safe
to consider restrictive
transfusion guidelines in
hip fracture patients

• Significant differences seen in

length of hospital stay
between transfused and nontransfused patients (approx. 1
day longer stay for transfused
patients)
• More transfused patients went
to a subacute hospital at
discharge than non-transfused
• Anemic patients at admission

(Hb <11.5 g/dL) were 6x
more likely to have a
transfusion compared to nonanemic patients
Smeets (2018); to
audit the incidence of
blood transfusion after
hip fracture surgery
and study the effects
on perioperative
complications and
early/late mortality

Retrospective cohort study (n= 388);
patients 65+ treated with surgical
intervention for acute hip fracture over 48
months with a 2-yr follow-up –
participants excluded from the study if
they had a history of polytrauma,
pathological fractures, were treated with a
total hip arthroplasty, or had malignancy
(study period 4 years; 1 hospital
setting)

• Retrospective chart review of
(n= 388) hip fracture patients
looking at transfusion rates and
postoperative outcomes over 48
months
• Primary outcomes: related to
transfusion and
morbidity/mortality after hip
fracture surgery (in-hospital,
30-days, 1-year, 2-years postfracture)
• Transfusion threshold for
cardiac patients Hb <10 g/dL;

• 41% of patients received a
transfusion–the transfusion
group was older in
comparison with patients who
did not receive transfusion (84
versus 81 years old)
• Transfusion was associated
with increased length of
hospital stay (12 versus 10
days)
• Hb levels were strongly
associated with admin. of
transfusion (both in univariate

• Transfusion is frequently
used to treat acute anemia
post-hip fracture surgery
• Transfusion remains an
independent risk of
perioperative cardiac
morbidity
• Postop anemia, cardiac
history, and delay to
surgery of > 48 hrs
significant predictors for
in-hospital mortality
• Some patients, especially
those with a
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for elderly non-cardiac patients
Hb <8 g/dL

and in multivariate analyses (p
< 0.001)
• Patients transfused were at
risk of postop complications:
delirium (95% CI 1.2–2.0; p =
0.002), GI bleeding (95% CI
1.9–110.0; p = 0.001),
respiratory complications
(95% CI 1.3–4.4; p = 0.004)
and cardiovascular
complications 95% CI 1.9–
8.0; p < 0.001)

cardiovascular history,
may benefit from liberal
transfusion guidelines–
each patient should be
assessed on a case-bycase basis
• This study shows similar
findings to other larger,
more robust transfusion
studies

Preoperative Regional Anesthesia
Abou-Setta (2011);
determining best
evidence on the
effectiveness/safety of
pharmacologic and
nonpharmacologic
pain management in
older adults after acute
hip fracture

Systematic review (N=83 studies: 64
RCTs, 5 non-RCTs, 14 cohort studies);
inclusion: patients 50+ hospitalized with
acute hip fracture d/t non-pathological
trauma, pain management interventions
utilized throughout hospitalization
(eligible articles from 1990-2010
included)

• Included studies looked at
different modalities of pain
management throughout
hospitalization of the hip
fracture patient (i.e. nerve
blocks, type of anesthesia for
surgery, postoperative
pharmacologic/nonpharmacologic pain
management strategies)

• 29 RTCs evaluated regional
nerve blocks (i.e. 3-in-1,
combined lumbosacral plexus,
FICB, femoral nerve, lumbar
plexus plus sciatic nerve,
posterior lumbar plexus, psoas
compartment, obturator nerve,
epidural, and combined
blockades); only 5 discussed
preoperative use of regional
nerve blocks

• Included studies on
preoperative nerve block use
showed overall lower pain
scores with movement postblock (3-in-1, FICB, FNB);
moderate evidence
• Preoperative nerve blocks
may lower the amount of
additional opioid needed for
pain management
• Regional nerve blocks are
safe to administer in hip
fracture patient, regardless of
type of block

• The discussion of studies
looking at regional nerve
blocks preoperatively
shows similar conclusions
to previous systematic
reviews/RTCs: nerve
blocks are a safe,
effective addition to the
pain management
regimen for hip fracture
patients, especially
amongst the geriatric
population
• The reviewed studies had
small sample sizes and
moderate to low-strength
evidence, which makes
generalizability more
difficult
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• Primary outcomes targeted at
pain levels

Guay (2017); use of
peripheral nerves
blocks as preoperative
analgesia, as
postoperative
analgesia or as a
supplement to general
anesthesia for hip
fracture surgery

Cochrane Systematic review (31 RTCs;
n= 1760); inclusion: RTCs comparing
peripheral nerve blocks inserted
preoperatively/operatively/postoperatively
versus no regional blockade, ages 16+
(eligible articles 1980-2016 included)

• Intervention: use of peripheral

• 8 trials (n= 373) showed
reduced pain on movement at
30 minutes post-block (SMD 1.41, 95% CI -2.14- -0.67; 3.4-point decrease on NRS
scale)

• PNBs provide reduced
pain levels upon
movement 30 minutes
after administration in the
preoperative setting
(high-quality evidence)

• Control: no peripheral nerve
block administration used–
standard IV/PO analgesia
provided

• 7 trials (n= 676) showed no
difference in acute confusion
state (RR 0.69, 95% CI 0.381.27; low quality evidence)

• Primary outcomes: Pain (per
study scale) at rest and on
movement 30 minutes postblock placement and at 6, 8, 24,
48, and 72 hours post-surgery;
acute confusion state;
myocardial infarction

• 3 trials (n= 131) showed
decreased risk of pneumonia
development (RR 0.41, 95%
CI 0.19-0.89)

• Regional nerve blocks
decrease risk of
pneumonia, decrease cost
of analgesic regimens,
and decrease time to
mobilization (moderatequality evidence)

nerve blockade
(FNB/FICB/psoas compartment
n= 897) in the co-management
of pain in hip fracture patients
(pre-, intra-, post-operatively)

• Secondary outcomes: mortality,
pneumonia, time to first postsurgical mobilization, cost of
analgesics, patient satisfaction,
opioid consumption in 48 hours

Scurrah (2018); a
discussion of the
unique challenges of
acute pain
management in the
elderly and a review of

Narrative review of RTCs (8 prospective
RTCs; n= 666); inclusion: clinical trials/
clinical audits/review articles/metaanalyses in English, patients 18+
(eligible articles from 2007-2017
included)

• Intervention: regional nerve
blocks for pain management

• 2 trials (n= 155) showed
reduced time to first
mobilization post-surgery
(mean difference -11.25
hours, 95% CI -14.34- -8.15
hours)

• More high-quality
research is needed to
correlate regional nerve
blocks with development
of acute confusion status,
MI, and mortality

• 1 trial (n= 65) showed a
decrease in cost of analgesics
if given as a single shot
injection (SMD -3.48, 95% CI
-4.23- -2.74)
• PNBs can effectively reduce
pain associated with hip
fracture locally and rapidly in
hip fracture patients

• Use of PNBs has proven
beneficial, safe, and
practical as an additional
means of pain
management in the
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• Control: standard care for pain
management with use of
opioids only

evidence for the use of
regional nerve blocks
to provide analgesia
after hip fracture in the
elderly

• Use of PNBs has shown
benefit in improving
positioning for hip fracture
patients (VAS scores during
positioning (2.0 vs. 3.5)
• Moderate-quality evidence
supports a decrease in
episodes of delirium in
patients receiving PNBs

geriatric hip fracture
population
• Continued research on
timing of nerve block and
long-term outcomes is
needed

• PNBs can reduce opioid use
in hip fracture patients–1 trial
(n= 48) found less mean total
IM morphine consumption (0
mg vs. 6 mg, p<0.01); One
trial (n= 161) found 40%
reduction in morphine
equivalent consumption and
reduction in opioid side
effects (3% vs. 12.4%, p=
0.03)
Steenberg (2018); to
determine what the
analgesic and adverse
effects of FICB are for
hip fractures
preoperatively
compared to other
types of analgesia

Systematic review & meta-analysis (11
randomized and quasi-RTCs; n= 1062);
inclusion: RTCs or quasi-randomized
trials, patients 18+ with hip fracture,
comparison between all forms of FICB
and other analgesics methods (NSAIDs,
other types of nerve blocks, etc.);
exclusion: ongoing trials or unpublished
data
(eligible articles up through 2017
included)

• Intervention (n= 538):
administration of FICB
preoperatively
• Control (n= 524): 4 included
RTCs used opioids, 2 RTCs
used NSAIDs or other nerve
blocks, 1 study used placebo
FICB, and 2 studies used
standard care (i.e. paracetamol,
codeine, and possibly other
opioids–in 1 study the dosages
were unspecified

• FICB to NSAIDs–both trials
demonstrated statistically
significant greater analgesic
effect for FICB after 10-15
min, but at 2 hours 1 RTC
could not demonstrate any
significant difference, and at
8-12 hours 1 RTC showed a
significant effect in favor of
FICB while the other was in
favor of NSAIDs
• During movement, 3 RTCs
comparing FICB to opioids
were in favor of FICB in the

• FICB had superior
analgesic effect compared
with opioids during
movement but not at rest
• FICB had lower
preoperative additional
opioid analgesia usage
and a significantly longer
time for first request for
additional analgesia,
compared with opioids
alone
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first 30 min after intervention
((P=0.02), SMD 1.58 (95%
CI: -2.90-0.25)
• Comparing FICB to opioids
demonstrated statistically
significant lower usage of
additional opioids analgesia in
the FICB groups (SMD 1.89,
95% CI 3.63-0.14; p=0.03)

• 3 RCTs rated with low
risk of bias; 5 RCTs had a
high risk of bias; 3 quasiRCTs also had high risk
of bias

• Analysis could not be
performed on delirium, LOS,
and mortality
Wennberg (2019);
evaluation of whether
supplementation with
low-dose FICB, in
addition to preoperative analgesia,
compared with a
placebo, would
improve pain in hip
fracture patients

Prospective, double-blind RTC (n= 127);
inclusion: x-ray confirmed hip fracture;
age 64+, FICB administered within 1 h of
admission to hospital; exclusion: refusal
to participate, multiple fractures, trauma
more than 12 h before inclusion,
hypersensitivity to local anesthetics;
neuro-vascular problems in the affected
leg, unable to receive FICB within the
inclusion time frame
(study period unspecified; 1 hospital
site)

• Intervention (n= 66):
administration of FICB to
eligible hip fracture patients
within 1 hour of admission to
the orthopedic unit (direct
admission)
• Control (n= 61): administration
of normal saline (NS) into the
block space
• Assessment of VAS pain scores
with movement and at rest:
baseline (pre-intervention), 15
min, 2 hours, 6 hours postintervention
• Assessment of movement
analyzed through rotation of the
foot on fractured leg

• Mean VAS score for pain on
movement decreased by 1.0
(SD 1.9) in intervention group
from admission until 2 hours,
compared with an increase of
0.5 (SD 2.8) in the control
group (p= 0.002)
• No significant differences in
pain at rest (VAS scores) from
admission to 2 hours for either
group
• Significant differences in
VAS scores with movement
in the intervention group were
noted at 6 hours (p= 0.02)
• No significant difference
between the two groups in
terms of morphine
administered pre-hospital or

• This study shows similar
positive findings to other
studies examining the
effects of PNBs for hip
fracture patients
• PNBs are an effective
addition to the
multimodal preoperative
pain management
regimen for hip fracture
patients
• Higher doses of regional
anesthesia given in a
FICB may lead to
improved long-term pain
management
• Future studies should look
to timing of regional
nerve block and timing to
surgical intervention to
better correlate outcomes
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morphine administered up to
2 hours post-block
• No significant adverse effects
were seen in the intervention
group related to nerve block
administration

for hip fracture patients
regarding pain
management

Postoperative Multimodal Analgesia
Kwan (2017); to
identify literature
assessing efficacy of
IV ibuprofen and IV
acetaminophen
(APAP) in reducing
opioid use in surgical
patients and determine
if use of these
medications improves
patient pain levels,
decreases total opioid
use

Systematic review (4 RTCs and 2
retrospective studies; n=1,139); inclusion:
RTCs/retrospective studies, published in
the last 8 years, in English, only human
subjects
(eligible articles 2009-2016 included)

• 3 studies evaluated IV
ibuprofen and opioid use; 3
studies compared APAP and
opioid uses
• Intervention groups received
scheduled ibuprofen or APAP
IV along with prn and
scheduled (or PCA dosed)
PO/IV opioids
• Surgical patients of multiple
types (laparoscopic bariatric
surgery, abdominal surgery,
orthopedic surgery) included in
the studies

• IV ibuprofen/opioids:
significant reductions in pain
with movement shown in all 3
RTCs for up to 24-hrs postsurgical intervention;
significant reductions in
opioid (morphine) use in all 3
RTCs within the first 24-hrs
post-surgical intervention
• IV APAP/opioids: significant
reductions in postoperative
pain levels up to 24-hrs postsurgery with use of scheduled
APAP along with
prn/scheduled opioids;
reductions in postoperative
complications such as
nausea/vomiting, over
sedation; decreases in opioid
use were noted in all studies

• All studies including IV
ibuprofen were highstrength RTCs; the results
of these studies may be
applied further to the
general population
• 2 of the IV APAP studies
were retrospective in
design, making the results
of a less generalizable
nature–more work needs
to done in evaluation of
IV APAP and opioid use
for postoperative patients
• Overall, both IV
ibuprofen and APAP
show promise in
postoperative pain
management in adjunct
with opioids
• IV ibuprofen and APAP
should be incorporated
into the postoperative
multimodal pain
management regimen of
eligible surgical patients
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summarize
evidence on
pharmacologic and
nonpharmacologic
options that may be
utilized in opioidsparing, multimodal
therapy for trauma
pain during
hospitalization with
discharge planning
considerations
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Systematic review (91 articles included;
n= unspecified); inclusion: key word
searches of population (trauma, injury,
fracture, combat trauma, amputation),
end points of interest (analgesic effect,
pain management, safety, and opioidsparing), intervention (acetaminophen,
oral acetaminophen, oral NSAID, topical
NSAID, topical local anesthetic,
gabapentin, pregabalin, amitriptyline,
ketamine, regional techniques,
nonpharmacological, distraction
techniques, relaxation techniques, touch
therapy, cognitive behavioral therapy,
acupuncture, massage, biofeedback,
cryotherapy, TENS
(eligible articles 2010-2015; some
articles outside the date range allowed)

• Analysis of studies looking at
the efficacy of non-opioid
pharmacologic methods to
improve pain patient levels in
the hospital setting
• Non-opioid drugs included
PO/IV APAP, gabapentinoids,
PO/IV/IM ibuprofen, topical
local anesthetics, muscle
relaxants, regional anesthesia,
ketamine, alpha 2 agonists

• From the studies looking at IV
APAP: effective method of
addressing multimodal
postoperative pain alongside
other methods (i.e. other nonopioids, opioids); less IV
opioids were needed with
scheduled use of IV APAP;
improved patient satisfaction
with use of IV APAP along
with opioids
• Regarding ibuprofen use:
comparative results with
APAP use postoperatively;
versatility in administration
(IV, PO, IM) is a benefit of
using ibuprofen for
multimodal pain management

• There is a great need for
opioid-sparing,
multimodal therapy for
pain management in
trauma/ postoperative
patients
• Despite opioids being the
most commonly used
drugs for acute pain
management, there are
numerous other nonopioid choices available
for clinicians to use in the
care of
postoperative/trauma
patients
• Both ibuprofen and
APAP have shown
clinical and statistical
significance in lowering
pain scores, decreasing
opioid use, improving
patient satisfaction, and
preventing adverse events

Intensive Physical Therapy Post-Discharge
Auais (2014); to
review/quantify
reported effects of an
extended exercise
rehab program offered
beyond the regular
rehab period on
improving physical
functioning for
patients with hip
fractures

Systematic review & meta-analysis (n=
13 RTCs in the review and 11 in the
meta-analysis; inclusion: RTCs, those
with hip fracture living and recovering in
their community, an intervention with
extended home/community-based
rehabilitation therapy, outcomes on
physical function reported
(eligible articles up to 2012 included)

• An expansive review of
extended post-hospitalization
physical therapy for hip fracture
patients
• All included RTCs used an
extended regimen of physical
therapy sessions as the
intervention–variations in
intensity and length of

• Significant positive impacts
were seen on the strength of
knee extensors, balance,
performance-based tests, TUG
scores, and fast gait speed for
the intervention groups using
an extended physical therapy
regimen

• Extended posthospitalization physical
therapy for hip fracture
patients shows improved
outcomes in physical
functioning
• Physical therapy
interventions must target
goals of improving

FINAL DEFENSE

83
intervention were observed
• Community-based therapy
ranged from 2-12 months (1680 sessions) while home-based
therapy ranged from 1-12
months (0-56 sessions)
• Quantitative analysis of 11
functional outcomes: knee
extension strength for the
affected side, knee extension
strength for the non-affected
side, balance, physical
performance-based tests, SixMinute Walk Test (6MWT),
Timed "Up & Go" Test (TUG),
fast gait speed, normal gait
speed, ADL, instrumental
activities of daily living
(IADL), and physical function
subscale of the 36-Item ShortForm Health Survey

Briggs (2018); testing
the impact of a highintensity multimodal
training program on
muscle performance,
vertical ground
reaction force (vGRF)
symmetry during sitto-stand task (STST),
and physical function
after post-hospital
rehabilitation

Case series study (n= 24); communitydwelling older adults 65+ with a
unilateral hip fracture in the past 6 months
who are functionally independent, and
had completed a course
of usual-care including acute, sub-acute,
and/or home health interventions
(study period 2014-2015; 2 hospital
systems)

• Knee strength= (95% CI=0.27
to 0.66, p<0.001); balance=
95% CI= 0.15 to 0.49,
p<0.001); performance-based
tests= (95% CI= 0.27 to 0.78,
p<0.001); TUG scores= 95%
CI= 0.28 to 1.4, p= 0.003);
fast gait speed= 95% CI= 0.11
to 0.73, p= 0.008)

• Intervention: 12-week
• vGRF= improvements in
multimodal resistance training
affected leg and unaffected
program to improve balance,
leg noted (affected leg= 17.0
muscle function, and confidence
(N/s)/kg to 22.2
(3 sessions/wk)
(N/s)/kg, p <0 .001;
unaffected leg= 21.5 (N/s)/kg
• A specialized instrumented
to 26.3 (N/s)/kg, p<0.001)
chair was utilized to measure
study variables
• Knee extension strength=
improvements in strength for
• Variables analyzed: vGRF, knee
affected leg/knee (increased
extension strength, physical
from 3.1 to 3.7 units, p <0
function
.001)
• Participants were also given

patient independence and
return to pre-fracture
functional status
• While this review showed
benefits of extended
physical therapy post-hip
fracture, future efforts
must concentrate on
identifying a more
standardized approach to
rehabilitation for these
patients

• First longitudinal study to
determine the impact of
targeted training on
involved side vGRF after
hip fracture (vGRF is
important in weight
bearing and balance)
• Over 50% of patients
showed improvements in
frailty category
• Older adults benefit from
high-intensity physical
therapy post-
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protein-rich supplemental
drinks after sessions to help
improve muscle growth

Kuijulaars (2019);
investigation of
whether supervised
home-based exercise
therapy after
hospitalization is more
effective on improving
function, activities,
and participation in
older patients after hip
fracture than a control
intervention

Systematic review & meta-analysis (9
studies with 6 RTCs; n= 602); articles
included were RTCs, patients 65+ (mean
age range 77-83) after hip fracture, and
looked at structured/supervised/homebased exercise therapy interventions vs.
an alternative intervention posthospitalization; excluded studies
discussed multidisciplinary programs for
rehabilitation
(eligible articles up through June 2016
included)

• Physical function= patients
classified as frail/severely
frail decreased over the course
of the study; mild/not frail
patients increased over the
course of the study– 58.3%
(14/24) pretraining to 87.5%
(21/24) post training (p<0.05)

• A systematic review of highstrength studies involving the
post-hospital rehab of hip
fracture patients

• Conflicting evidence seen

• Intervention groups received
home-based sessions ranging
from 10 weeks to 1-year postrehab; variation in frequency of
sessions/week

• Moderate evidence for no
effectiveness on balance at
short-term follow-up and
conflicting evidence for
effectiveness at long-term
follow-up

• Intervention therapies varied,
but included strength training,
balance work, weight bearing,
and a motivational component
to help improve self-confidence

regarding effectiveness on
strength at short- and longterm follow-up

• Limited evidence for gait
(comfortable and fast)
improvements at short- and
long-term follow up
• Limited evidence for
improved ADLs at short- and
long-term follow up

rehabilitation to help
restore pre-fracture
functional status
• While this study was only
a case study of a small
sample (n= 24), it may
help to direct future RTCs
on high-intensity postfracture training programs
for older adults
• This review is one of the
first to look at the
therapeutic validity
(potential effectiveness of
an intervention based on
the potential target group
of patients) of physical
therapy interventions for
post-hospitalization/rehab
of hip fracture patients
• Little evidence shown in
the reviewed studies
benefiting strength,
balance, weight bearing,
and ADL achievement in
this population
• Included articles in this
review did not meet high
therapeutic validity–this
may indicate that physical
therapy interventions are
not being tailored to
specific patient
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populations (i.e. elderly
hip fracture patients)
• Future studies must
incorporate therapeutic
validity into their design
to help determine the
effectiveness of posthospitalization physical
therapy

Magaziner (2019); to
determine the effect of
a multicomponent
home-based physical
therapy intervention
on the ability of older
persons
recovering from hip
fracture to enable them
to carry out daily
activities in the
community

Randomized, parallel, 2-group
multicenter clinical trial (n= 210);
inclusion: non-pathologic hip fracture
with surgical repair; age 60+; communitydwelling at time of fracture and
randomization; ambulating without
human assistance 2 months before
fracture, and walking less than 300 m
during the
6-minute walk test at the time of
randomization
(study period 2013-2017; 3 hospital
sites)

• Intervention group (n= 105):
aerobic, strength, balance, and
functional training by a physical
therapist for 16 weeks (2-3
sessions/week)
• Control group (n= 105):
transcutaneous electrical nerve
stimulation (TENS) and active
ROM exercises for 16 weeks
(2-3 sessions/week)
• Both groups also received
nutritional counseling, daily
vitamin D (2000 IU) + calcium
(600 mg) supplementation, and
a daily multivitamin
• Primary outcome: community
ambulation, defined as walking
300 m or more in 6 minutes at
completion of intervention (16
weeks)
• Secondary outcomes:
endurance, balance, gait speed,
physical performance,

• 16-week follow-up: 22/96
training participants (22.9%)
and 18/101 active control
participants (17.8%) met
criteria for community
ambulation–no statistically
significant differences
between two the groups
• In both groups, there were
statistically significant
improvements (P < .001) from
baseline to the 16- week
assessment in 6-minute walk
distance, balance, and
physical performance

• There was no statistically
significant difference in
outcomes between
intervention and control
group for this study
• Several limitations noted
in this study, which may
contribute to the lack of
statistical significance:
non-blinded participants,
small sample size,
removal of the 40-week
evaluation midway
through the study (data on
only 63.8% of trial
participants)
• Future RTCs must
analyze larger sample
sizes to improve the
generalizability and
significance of
intervention results

FINAL DEFENSE

86
quadriceps strength on the
unaffected side

Stasi (2019); study of
effects of an intensive
abductor-strengthening
exercise program in
hip-fractured patients
compared to standard
physiotherapy
intervention

Prospective, stratified, RTC (n= 96);
diagnosis of displaced femoral neck
fracture, age 70-84 years, with
community-dwelling status before hip
fracture, no previous orthopedic surgery
on the fractured or contralateral hip, BMI
between 19 and 35, and able to walk
outside for two neighborhood blocks prefracture
(study period 2012-2015; 1 hospital
setting/individual participant homes)

• Intervention: standardized
physiotherapy regimen (1st 3
weeks) plus an intensive
adductor strength training
program (remaining 9 weeks)

• Hip adductor strength:
intervention group had 35.7%
greater isometric strength
compared to the control group
(P < 0.0005)

• Control: standardized
physiotherapy throughout trial

• Functional capacity:
intervention group was 29.1%
faster during the TUG test
compared to the control group
(P < 0.0005)

• Both groups started with a
standardized physiotherapy
regimen on the 2nd
postoperative day, continuing
for 12 weeks post-discharge (1
week in-hospital, 11 weeks inhome); 3 in-home sessions with
PT per week
• 3 measurement points (presurgery, 3 months post-surgery,
6 months post-surgery)

• During the first 3 postop
months, 81.3% of the
intervention group reported
not needing a walking aid (i.e.
cane, walker) outdoors and/or
over long distances, in
contrast to 8.3% in the control
group (P < 0.0005)

• Outcome measures: hip
adductor isometric strength,
functional capacity (TUG test)

• The addition of an
intensive hip adductor
training to a moderateintensity, standardized
physical therapy program
shows benefit to strength
and functional capacity
for older adults with hip
fracture
• This is the first study to
analyze hip adductor
strength–others have
looked at quadriceps’
strength
• Targeted muscle group
training may be a key
aspect of posthospitalization rehab for
hip fracture patients
• Future research efforts
must look to larger trials
on targeted muscle
training and duration of
intervention to increase
knowledge base on posthospitalization hip
fracture physical therapy

Interdisciplinary Care Program
Eamer (2018);
assessment of the
effectiveness of
comprehensive

Cochrane systematic review (N=8 RTCs,
n=1583 hip fracture patients); inclusion:
65+, RTC with an intervention comparing
CGA with standard care, results on

• CGA: multidisciplinary
diagnostic process intended to
determine a geriatric patient’s

• 5 RTCs (n=1316) looked at
mortality rates; declines seen
amongst studies overall using

• Using a CGA assessment
may help to reduce
mortality, reduce the need
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geriatric assessment
(CGA) interventions
compared to
standard care on the
postop outcomes of
geriatric patients
admitted for
surgical care

primary and secondary outcomes
(mortality, d/c status, length of stay,
readmission, costs, post-op
complications); exclusion: incomplete or
absent CGA, no surgery performed, less
than 65 y.o.
(eligible articles up to 2017; grey
literature included)
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medical/psychosocial/functional
capabilities and limitations so a
comprehensive treatment plan
can be created; includes aspects
such as medication
management, fall prevention,
early discharge planning,
PT/OT
• Uses a team approach:
geriatrician, PT/OT, pharmacy,
nursing, case management
• RTCs included in this review
needed to use CGA versus
standard care for surgical
patients
• Primary outcomes: mortality,
transition to increased level of
care
• Secondary outcomes: length of
stay, post-op complications,
readmission, costs

Karlsonn (2016); to
evaluate if Geriatric
Interdisciplinary
Home Rehabilitation
(GIHR) could improve
walking ability for
older people with hip
fracture compared
with conventional
geriatric care and
rehabilitation; also
looking at hospital
length of stay

RTC (n= 205); inclusion: acute hip
fracture surgery (cervical or trochanteric
fracture), aged 70+, living in the study
area in ordinary housing or in residential
care facilities; those with cognitive
impairment or dementia were also
included; exclusion: pathologic fracture,
fracture occurred in hospital
(study period 2008-2011; 1 hospital
setting)

• Control group (n= 98): standard
postoperative care in the
geriatric unit with a
multidisciplinary approach to
prevention of complications (i.e.
delirium, falls, pain,
malnutrition)
• Intervention group (n= 107):
control care plus GIHR for 10
weeks post-hospitalization (i.e.
PT/OT, nutritional support,
medication management, home

the CGA (RR 0.85, 95% CI
0.68-1.05); moderate
evidence
• 5RTCs (n=941) reported
patients needing an increased
level of care at discharge (i.e.
assisted living, skilled
nursing) (RR 0.71, 95% CI
0.55 to 0.92); high evidence
• 5 RTCs reported on length of
hospital stay; 3 reported
decreased length of stay and 2
reported increased length of
stay;
moderate evidence
• 3 RTCs reported on post-op
complications; little to no
benefit seen in preventing
complications;

for discharge to a higher
level of care, and slightly
reduce hospital length of
stay in geriatric
orthopedic patients
• No benefits in reducing
postoperative
complications such as
PE/DVT, infection,
delirium, MI, etc.) were
shown
• Geriatric orthopedic
patients undergoing
surgery have many
complex needs and
should receive care from
a multidisciplinary team
to ensure best outcomes
during/after
hospitalization

low evidence
• No differences in
control/intervention group in
regard to walking ability at 3
& 12 months
• Postop length of stay shorter
in the intervention group
(time of admission to geriatric
ward-discharge)–17 days
versus 23 days (p=0.003)
• No differences in 1-year
mortality rates

• No advantage of GIHR
on walking ability at 3-or
12-months posthospitalization for hip
fracture
• Hospital length of stay
significantly shortened in
intervention group
• Older adults with
dementia less likely to get
rehab at all or for
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environment modifications)

significant lengths of
time

• Measurements of walking
ability/gait speed (m/s) over 2.4
m

Smith (2015);
assess the
effectiveness of
models of care
including
enhanced
rehabilitation
strategies designed
specifically for
people with
dementia
following hip
fracture

Cochrane systematic review (N=5 RTCs
• Of the 5 studies included:
n=316); inclusion: all RTCs evaluating
2 examined in-depth inpatient
the effectiveness for people with dementia
rehab for hip fracture patients, 2
of any model of enhanced care and
examined inpatient and
rehabilitation following hip fracture
surgery compared to usual care
outpatient rehab of hip fracture
(eligible articles up to 2014 included)
patients, 1 examined two
different types of inpatient care
management for hip fracture
patients (geriatrician versus
orthopaedic group)
• All studies looked at secondary
outcomes as well (i.e. falls,
readmissions, malnutrition,
delirium, pneumonia)
• No studies included addressed
cognitive function

• Overall, GIHR may be a
beneficial addition to the
multidisciplinary process
of caring for elderly hip
fracture patients
• The 2 inpatient RTCs were
not able to show the effects of
the intervention due to
imprecision in results

• No reported differences
in cognitive deterioration,
mortality or frequency of
hospital readmission

• The 2 RTCs on inpatient and
outpatient rehab showed no
difference between the groups
given enhanced
interdisciplinary rehab versus
conventional 'treatment as
usual' for mortality at 3
months (OR 1.20, 95% CI
0.36-3.93) or 12 months (OR
1.07, 95% CI 0.47-2.45)

• Some evidence to show a
lower frequency of
complications such as
UTI, falls, malnutrition,
delirium in those
participating in
multidisciplinary care
interventions

• In 1 RTC on types of
managed care, no difference
between the group who had
geriatrician-led management
and the group who had
orthopaedic-led management

• Due to low quality of
evidence presented in this
review, it is difficult to
determine the overall
benefit of a
multidisciplinary
approach to rehab
(inpatient and outpatient)
for geriatric hip fracture
patients
• There are numerous gaps
in the literature on this
topic, leaving room for
future research
endeavors–specifically
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related to determining an
effective method of rehab
for these patients, with
particular interest in those
with cognitive
impairment

Shyu (2012);
evaluation of long‐
term effects of an
interdisciplinary
intervention program

on cognitively
impaired older
persons after hip
fracture in Taiwan

RTC (n=160); inclusion: 60+, admitted to
hospital for acute single‐side hip fracture,
eligible for surgical fixation, able
to perform full ROM against gravity
and against resistance before hip fracture,
able to perform ADLs prior to fracture
(score ≥70 on the Chinese Barthel Index
[CBI]), living in northern Taiwan;
exclusion: severe cognitive impairment
(<10 on CBI)
(study period 2001-2003 with 2-year
f/u)

• Intervention (n=79; 27/79
cognitively impaired) received
geriatric consultation service,
rehab program, and discharge
planning services
• The geriatric consultation was
conducted by a geriatrician and
geriatric nurses preoperatively
and postoperatively to assess
physical/functional status and
make recommendations to the
surgical team; rehab programs
started post-op day 1 and
continued 3 months postdischarge; discharge planning
services evaluated
patient/caregiver needs as well
as home modifications
• Control (n=81; 24/81
cognitively impaired) received
standard care for hip fracture
• Evaluations 1, 3, 6, 12, 18,
and 24 months after discharge
• Primary outcomes: hip flexion
ratio, recovery of walking
ability, ADL performance, fall
occurrence, mortality, ER visits,

• Results controlled at times for
cognitive impairment to show
differences between the
groups
• Walking ability: statistically
significant improvements in
walking ability for all
intervention participants
(cognitively impaired or not)
at 12 months
• ADLs: cognitively impaired
participants in the
intervention group performed
better at all time periods than
their counterparts in the
control (p < 0.001); no
significant differences
between intervention groups
on ADL performance
• Falls: those without cognitive
impairment in the
intervention group were less
likely to fall within 2 years of
discharge; no significant
differences in fall rates
among both cognitively
impaired groups

• Variation exists in the
type of outcomes seen
between cognitively
impaired and noncognitively impaired
patients with hip fracture
• Recovery of walking and
ADL performance did not
vary significantly
between cognitive status
in the intervention
• No major effects of fall
prevention seen in those
with cognitive
impairment in the
intervention group
• Use of a multidisciplinary
hip fracture team to
evaluate and manage care
for geriatric hip fracture
patients with or without
cognitive impairment has
the potential to improve
outcomes for these
patients
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hospital readmission, and
institutionalization

• Hospital readmissions:
cognitively impaired
intervention participants more
likely to be readmitted within
the 2 years post-discharge
(OR= 4.44, CI= 1.53–12.89)
• Mortality: no significant
differences in mortality
between groups/cognitive
status–8 cognitively impaired
subjects (6 control, 2
intervention) and 14 subjects
without cognitive impairment
(7 control, 7 intervention)
died in the 2 years posthospitalization
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Appendix G
Donabedian Quality Improvement Framework

Figure 1. Donabedian, A. (1988). The quality of care: How can it be assessed? Journal of the
American Medical Association. doi:10.1001/jama.1988.03410120089033

FINAL DEFENSE

92
Appendix H
Donabedian Model and Categories of Business Plan

Blood Transfusion
Threshold

Peripheral Nerve
Block (PNB)

Structure

Process

Outcome

•

•

RN transfusion of
RBCs based on
provider order set
Evaluation of VS,
patient status, lab
values per policy
Anesthesiology
administers PNB in
ED/PACU/OU prior to
surgery
Appropriate
monitoring of patient
per policy by trained
RN

•

Nurses administer
multimodal pain
management protocol
Re-evaluation of pain
score one-hour postadministration

•

PT evaluation/therapy
with patient each day
until discharge
PT recommendations
for assistive devices,
potential rehab needs
post-hospitalization

•
•

•

Embedded
instructions in
EHR for Hb
transfusion
level/when to
notify provider
PNB protocol for
all eligible hip
fracture patients
upon admission

•

•

•

Multimodal Pain
Management

PT PostHospitalization

Interdisciplinary
Care Program

•

•

•

•

Order sets that
queue physician to
order multimodal
pain

•

Patient is seen by
PT on
postoperative day
for evaluation/plan

•

Interdisciplinary
care team in place
on the orthopedic
unit
Composed of case
managers, clinical
pharmacists, floor
RNs, PT/OT,
orthopedic CNS

•

•

•

•

Daily rounding on
orthopedic patients and
care plan
reviews/updates
Discussion on
discharge planning
needs, review of
patient/family/clinician
concerns

Improvements in Hb lab values,
patient status

**QI toolkit will address if EBP
guidelines for transfusion level are being
followed/if improvements needed**
•
•

Improvements in preoperative pain
scores
Potential for improvements in
postoperative pain scores/patient
satisfaction/reduction in adverse
outcomes

**QI toolkit will assess if PNB is done on
all eligible patients, timing of PNB,
location of PNB administration, pain
scores, prn medication use**
Pain controlled as evidenced by
reduction in pain score/patient
verbalization/visualization of patient

**QI toolkit will assess types of analgesia
used, amounts used, pain scores, adverse
effects**
Patient seen/evaluated by PT
Education and training on postsurgical exercises and restrictions

**QI toolkit will look at PT evaluations,
PT therapy notes, discharge plan for
patient regarding rehab, discharge
location of patient**
•

Hip fracture patients discharge in a
timely fashion with the resources
needed to promote healing and a
return to normal functioning

**QI toolkit will assess function of the
interdisciplinary care team regarding
their role with hip fracture patients
through semi-structured interviews;
discuss barriers to care**
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Appendix I
IRB Determination Letter
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Appendix J
Model for Evidence-Based Practice Change

Figure 1. Adapted from “A model for change to evidence-based practice,” by M.A. Rosswurm
and J.H. Larrabee. Copyright 1999 by Journal of Nursing Scholarship.

FINAL DEFENSE

95
Appendix K
Monthly Project Timeline

November 2019

December 2019

January 2020

February
2020
EPIC EHR
access and
training

Obtain access to
REDCap data
collection tool

Revise scope of
project with
advisory team

Finish project
proposal

Define scope of
project/project
plan

Meet with Trauma
CNS and CIS to
review trauma
registry needed for
data collection

Meet with
advisor and
mentor on
project updates

Meet with
graduate
statistics
student

Begin project
proposal

Review trauma
logs to identify hip
fracture patients
for data analysis

Set project
proposal date

Project
proposal
2/25/20

March 2020

Begin data
Data collection
collection –
– HALTED
BY COVID
HALTED BY
COVID
Attend
Determine
organizational
timeline for
meetings
project defense
related to hip
fracture
patients
Begin final
Revise project
project defense paper to reflect
paper
Covid-19
changes

May 2020

June 2020

July 2020

Redefine scope of
project/project
plan

Work on final
defense drafts

Schedule final
defense
(virtually)

Work on full IRB
approval

Obtain full IRB
approval for
revised project

April 2020

Defend 8/4/20
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Appendix L
Proposed Data Measures Table
Variable

Description

Blood Transfusion Threshold No Higher Than 8 g/dL (asymptomatic patients)
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•

Blood transfusion? 0=no 1=yes
• Did the patient receive blood transfusion
unknown=999
during hospitalization?
Hb level at transfusion? 0.0-20.0 (g/dL)
• At what Hb level was the patient
transfused?
Rationale for transfusion?
0=asymptomatic 1=symptomatic
• Why was a blood transfusion given to the
999=unknown rationale or “other”
patient?
Number OR total amount of blood
• How many separate blood transfusions
transfusions? 0-20 OR 0-1000ml
were administered?
Preoperative Regional Anesthesia
Patient age: (0-89 or >89) 999=missing
data
Patient sex: 0=male 1=female
999=missing
Patient race: 0=Caucasian 1=African
American 2=Hispanic 3=other
999=missing
Post-surgical readmission rates hip
fracture patients (30 days): 0=no
readmission 1=readmission 999=unknown
Mortality rates in-hospital: 0=no mortality
1=mortality 999=unknown
Pain level pre-block: numeric pain scale 010; 999=missing
Pain level post-block: numeric pain scale
0-10; 999=missing
Time from admission to ED to block by
anesthesia: time in hours; 999=unknown
Time from admission to ED to first
incision (pre-op waiting time): time in
hours; 999=unknown
Number of pre-op opioids used before
block (MME): dosage amount;
999=unknown
Number of pre-op opioids used after block
(MME): dosage amount; 999=unknown
Number of pre-op opioids used (MME):
dosage amount; 999=unknown
Number of post-op opioids used (MME):

•
•

Patient demographics–age
Patient demographics–sex

•

Patient demographics–race

•

Re-admission rates post-hospitalization at
30 days

•

Mortality rates in-hospital post-hip
fracture

•

Numeric pain rating pre-block

•

Numeric pain rating post-block

•

Preoperative waiting time for block
administration

•

Preoperative waiting time

•

Amount of opioid administered (MME)
prior to block

•

Amount of opioid administered (MME)
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dosage amount; 999=unknown
Number of opioids used (MME) at 24
hours (excluding intra-op and PACU):
dosage amount; 999=unknown
Number of opioids used (MME) at 48
hours (excluding intra-op and PACU):
dosage amount; 999=unknown
Number of opioids used (MME) at 72
hours (excluding intra-op and PACU):
dosage amount; 999=unknown
Length of inpatient stay: 0=1 day 1=2 days
2=3 days 3=4 days 4=5+days
999=unknown
Incidence of pneumonia: 0=yes 1=no
999=unknown
Incidence of delirium: 0=yes 1=no
999=unknown
Incidence of unexpected ICU transfer:
0=yes 1=no 999=unknown
Block refusal/contraindication: 0=yes
1=no 999=unknown
Patient discharge location: 0=home with
PT 1=sub-acute rehab 2=hospice
999=unknown

•
•
•
•
•

post-block
Total number of opioids used in the
preoperative timeframe (MME)
Total number of opioids used in the
postoperative timeframe (MME)
Total number of opioids used at 24 hours
(excluding intra-op and PACU)
Total number of opioids used at 48 hours
(excluding intra-op and PACU)
Total number of opioids used at 72 hours
(excluding intra-op and PACU)

•

Total length of hospitalization for hip
fracture patient

•

Development of adverse event–pneumonia

•

Development of adverse event–delirium

•

Development of adverse event–unplanned
ICU transfer

•

Did the patient receive a block/rationale
for not receiving the block

• Discharge location post-hospitalization
Postoperative Multimodal Analgesia
Type of analgesia used: 0=PO opioid 1=IV • What type of analgesia did the patient
opioid 2=PO ibuprofen/acetaminophen
receive (opioid, etc)
3=IV ibuprofen/acetaminophen 4=other
(specify)
Amount of analgesia used in 24 hours:
• Total amounts of analgesia used in 24
dosage amounts; 999=unknown
hours
Amount of analgesia used in 48 hours:
• Total amounts of analgesia used in 24
dosage amounts; 999=unknown
hours
Amount of analgesia used in 72 hours:
• Total amounts of analgesia used in 24
dosage amounts; 999=unknown
hours
Effectiveness of analgesia used: numeric
• Effectiveness of analgesia administration
pain scale; 999=unknown
using the numeric pain scale
Intensive PT Program Post-Hospitalization
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PT post-surgery: 0=yes 1=no 2=refused
• Did the patient receive PT post-surgery?
999=unknown
Timing of post-op PT: time in hours post- • When did the patient get seen for PT postsurgery; 999=unknown
surgery?
Discharge location: 0=home with PT
1=subacute rehab 2=other (specify)
• Where is the patient going at discharge?
999=unknown
Post-hospitalization PT plan: 0=yes 1=no • Does the patient have a PT plan postdischarge?
999=unknown
Interdisciplinary Care Program
What is your role?
Do you work in some capacity with hip
fracture patients during their
hospitalization?
Do you observe barriers during
hospitalization for hip fracture patients? If
yes, what are the barriers you observe?
If applicable, what barriers to
care/recovery post-hospitalization do you
observe for the hip fracture population?
How might the orthopedic
interdisciplinary care team improve the
care of hip fracture patients throughout
hospitalization and reduce barriers to care
during/post-hospitalization?

•
•
•

Identification of health care role (i.e. CNS,
case manager, RN, PT)
Clarification of role in providing care to
hip fracture patients
Identification and explanation of barriers
to care observed by health care provider

•

Identification of barriers to care posthospitalization for the hip fracture patient
observed by the health care provider

•

Identification of ways the interdisciplinary
hip fracture team can improve
care/outcomes for this population

**These are the proposed measures the organization would collect for data analysis**
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Appendix M
Sample Excel Sheet Variables – Blood Transfusion Threshold
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Appendix N

Sample Excel Sheet Variables – Peripheral Nerve Blocks (PNBs)
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Appendix O

Sample Excel Sheet Variables – Post-op Multimodal Analgesia
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Appendix P

Sample Interview Questions for case managers, CNSs, orthopedic floor RNs, PTs
1. What is your role?
2. Do you work in some capacity with hip fracture patients during their hospitalization?
3. Do you observe barriers during hospitalization for hip fracture patients? If yes, what are
the barriers you observe?
4. If applicable, what barriers to care/recovery post-hospitalization do you observe for the
hip fracture population?
5. How might the orthopedic interdisciplinary care team improve the care of hip fracture
patients throughout hospitalization and reduce barriers to care during/posthospitalization?
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Appendix Q
Sample Excel Sheet Variables – PT Post-Hospitalization
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Appendix R
Proposed Project Budget/Cost Analysis Plan
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Appendix S
Opioid/Analgesic Average Medication Costs

Medication

Dose/Route/Frequency

Numeric Pain
Scale
Indication
(0-10)

Acetaminophen
• PO
• IV

650-1000 mg PO/IV
Q4-6 hrs

Mild pain
(0-3)

Average Cost

•
•

PO = $0.19$1.09/tablet
IV = $30$50.00/100
ml vial (1000
mg)

NSAID (Ketorolac)
15-30 mg IV Q6hrs

Mild pain (0-3) 30 mg/mL =
Moderate Pain $9.13/1 mL vial
(4-6)

Tramadol
50 mg PO Q4hrs
Acetaminophen/Hydrocodone
5 mg/325 mg PO Q4hrs
Acetaminophen/Oxycodone

5 mg PO Q4hrs

Morphine

1 mg IV Q2hrs

Hydromorphone

0.5-1 mg IV Q4 hrs

Moderate Pain
(4-6)
Moderate Pain
(4-6)

$0.60/tablet

Moderate Pain
(4-6)
Severe Pain
(7-10)
Severe Pain
(7-10)
Severe Pain
(7-10)

$0.18/tablet

$0.17/tablet

$1.63/4 mL
syringe
$1.80/1 mL
syringe
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Appendix T
QI Toolkit to Improve Hip Fracture Care

1. Summary of phenomenon and problem:
Traumatic hip fracture remains a major cause of disability, decline, and mortality
for adults over 65. Gaps remain in the consistency of care and services hip fracture
patients receive during hospitalization and post-discharge, leading to adverse outcomes,
including MI, pneumonia, surgical site infection, poorly managed pain, and increased
mortality. Estimates show roughly one in three older adults dies within the first year after
hip fracture and hospitalization, which is a devastating statistic.
To help address these inconsistencies, the AAOS released updated clinical
practice guidelines for management of hip fracture care in the elderly in 2014. These
guidelines examine the entire hospitalization process for this population and set forth
evidence-based standards to assist with improving outcomes for hip fracture patients.
And in order to improve outcomes for hip fracture patients across the country, hospital
systems must evaluate the care being provided to this population and identify areas of
weakness or in need of improvement.
Therefore, the purpose of this DNP project was to create a quality improvement
toolkit to assist the organization in evaluating their current hip fracture care, allowing
them to identify and address any current gaps in care this population may experience.
Five high strength guidelines were chosen as top priority for evaluation by the parent
health system to prepare for system-wide standardization. They include: blood
transfusion threshold no higher than 8g/dL in asymptomatic patients, preoperative
regional anesthesia, postoperative multimodal analgesia, intensive physical therapy post-
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hospitalization, and interdisciplinary care program.
2. Directions on use of QI toolkit:
This toolkit provides a step-by-step outline for use by the organization to evaluate current
practice within the organization based on identified priority measures. This evaluation
will allow the organization to address areas of weakness or in need of improvement
through creation of evidence-based interventions. The Model for Evidence-Based
Practice was utilized as the step-by-step guideline for evaluation:
a. Step #1–Evaluate current practice on each of the five high strength categories:
i.

Blood transfusion threshold

ii.

Preoperative regional anesthesia

iii.

Postoperative multimodal analgesia

iv.

PT post-hospitalization

v.

Interdisciplinary care program

b. Step #2–Review current literature on each of the five high-strength categories
c. Step #3–Determine whether any gaps or inconsistencies exist between current
practice and best evidence from the literature
d. Step #4–Develop an evidence-based intervention plan to address any identified
gaps in clinical practice within the organization
3. Literature review summary:
a. The DNP student conducted a comprehensive literature review on each of the five
categories. The organization will use this review and any new literature to guide
evaluation of practice and development of interventions to improve/strengthen the
care provided to hip fracture patients within the organization

FINAL DEFENSE

b.

c. Summary of evidence:
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d. Measures for data collection:
i.

Blood transfusion threshold
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ii.

Preoperative regional anesthesia

iii.

Postoperative multimodal analgesia
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iv.

PT post-hospitalization

v.

Interdisciplinary care program
1. Sample Interview Questions for case managers, CNSs, orthopedic
floor RNs, PTs
•

What is your role?

•

Do you work in some capacity with hip fracture patients during
their hospitalization?

•

Do you observe barriers during hospitalization for hip fracture
patients? If yes, what are the barriers you observe?

•

If applicable, what barriers to care/recovery posthospitalization do you observe for the hip fracture population?

•

How might the orthopedic interdisciplinary care team improve

FINAL DEFENSE

112
the care of hip fracture patients throughout hospitalization and
reduce barriers to care during/post-hospitalization?

e. Budget/cost analysis consideration information:

